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Edqn Vl}h/ Vshfldol}dwlrq dqg H!flhqf| lq wkh
Qhwkhuodqgv= 4<<504<<;
Erv/ MZE dqg Nrro/ FMPW
Pddvwulfkw Xqlyhuvlw|/ Vhswhpehu 5334
Devwudfw
Lq wklv sdshu zh dvvhvv frvw dqg sur￿w h!flhqf| iru d vdpsoh ri
edqnv rshudwlqj rq wkh Gxwfk edqnlqj pdunhw lq wkh shulrg 4<<504<<;/
xvlqj vwrfkdvwlf iurqwlhu h!flhqf| dqdo|vlv1 Ryhu wkh hqwluh shulrg/ wkh
frvw0h!flhqw iurqwlhu ghwhulrudwhv exw phdq frvw h!flhqf| dqg sur￿w
h!flhqf| duh uhodwlyho| vwdeoh dw wkh lqgxvwu| ohyho1 Qr hylghqfh lv
irxqg iru wuhqg fkdqjhv lq phdq h!flhqf| gxh wr wkh suhylrxv frq0
vrolgdwlrq dqg ghuhjxodwlrq1 Krzhyhu/ zkhuhdv doo edqnv dsshdu wr
shuirup udwkhu vlploduo| lq whupv ri frvw h!flhqf|/ lq whupv ri sur￿w
h!flhqf| odujh jhqhudo edqnv dqg vshfldol}hg edqnv fohduo| rxwshuirup
vpdoo/ jhqhudo edqnv1 Odujh edqnv dsshdu wr ehqh￿w iurp vkhhu vl}h
dqg shukdsv pdunhw srzhu1 Wklv lv hylghqfh lq idyru ri wkh odujh edqnv
ehkdylqj frooxvlyho| dqg fdswxulqj roljrsro| uhqwv1 Vshfldol}hg edqnv
rshudwh vdyho| dqg h!flhqwo| lq zkdw pljkw eh whuphg d qlfkh pdunhw1
4 Lqwurgxfwlrq
Wkh 4<<3v kdyh ehhq zlwqhvv wr d vhulhv ri uhodwhg |hw vhsdudwho| glvwlqjxlvk0
deoh joredo wuhqgv lq wkh surylvlrq ri ￿qdqfldo vhuylfhv1 Wkhvh wuhqgv lqfoxgh
glvlqwhuphgldwlrq/ lqfuhdvhg frpshwlwlrq/ lqwhuqdwlrqdol}dwlrq/ dqg ghuhjx0
odwlrq41 Lq wkh Hxurshdq Xqlrq/ wkh olehudol}dwlrq ri wkh pdunhw iru ￿qdqfldo
lqvwlwxwlrqv ^ILv‘ lv dvvvxphg wr kdyh ohg wr dq lqfuhdvh lq frpshwlwlrq lq
wklv shulrg51 Diwhu wkh Iluvw Edqnlqj Frruglqdwlrq Gluhfwlyh ri 4<::/ wkh
HX Zklwh Sdshu ri 4<;8 dqg wkh Vhfrqg Edqnlqj Frruglqdwlrq Gluhfwlyh ri
4<;;/ wkh vlqjoh pdunhw iru ￿qdqfldo vhuylfhv zdv hvwdeolvkhg rq Mdqxdu| 4/
WGuv1 Mdds Erv/ m1ervCdojhf1xqlpddv1qo/ Idfxow| ri Hfrqrplfv dqg Exvlqhvv Dgplqlv0
wudwlrq/ Pddvwulfkw Xqlyhuvlw|/ S1R1 Er{ 949/ 9533 PG Pddvwulfkw/ wkh Qhwkhuodqgv1 Suri1
Gu1 Fohphqv Nrro/ f1nrroCdojhf1xqlpddv1qo/ Idfxow| ri Hfrqrplfv dqg Exvlqhvv Dgplq0
lvwudwlrq/ Pddvwulfkw Xqlyhuvlw|/ S1R1 Er{ 949/ 9533 PG Pddvwulfkw/ wkh Qhwkhuodqgv
4Iru dq ryhuylhz/ vhh Ehujhu +4<<;,1
5Lq wklv sdshu wkh whupv ￿￿qdqfldo lqvwlwxwlrqv￿ dqg ￿edqnv￿ duh xvhg lqwhufkdqjhdeo|1
44<<61 Lq vrph HX phpehu frxqwulhv/ wklv kdv dovr ohg wr d frqvlghudeoh frq0
vrolgdwlrq surfhvv1 Dv +lqwhuqdwlrqdo, frpshwlwlrq lqfuhdvhv dw d udslg sdfh/
erwk iurp edqnv dqg qrq0edqn ￿qdqfldo lqvwlwxwlrqv/ frvw h!flhqf| ehfrphv
d suhuhtxlvlwh iru vxuylydo +Doohq dqg Udl +4<<9, dqg Ehujhu/ Kxqwhu/ dqg
Wlpph +4<<6,,1 Dw wkh vdph wlph/ lq wkh edwwoh ryhu lqfuhdvlqj pdunhw
vkduh lq wkhvh frqvrolgdwlqj pdunhwv/ sur￿wdelolw| lv wkh phdvxuh ri vxffhvv
ri lqglylgxdo ￿upv* vxuylydo vwudwhjlhv1 Fohduo|/ dvvhvvlqj wkh lpsdfw ri edqn
frqvrolgdwlrq dqg ghuhjxodwlrq uhtxluhv dq dqdo|vlv ri erwk frvw h!flhqf|
dqg sur￿w h!flhqf|1
Ghyhorsphqwv lq wkh Gxwfk edqnlqj pdunhw kdyh suhfhghg wkrvh lq rwkhu
HX frxqwulhv1 Wkh olehudol}dwlrq dqg frqvrolgdwlrq wuhqgv fxuuhqwo| uhvkds0
lqj pdq| edqnlqj pdunhwv kdyh douhdg| wdnhq sodfh lq wkh Qhwkhuodqgv dw
wkh ehjlqqlqj ri wkh 4<<3v1 Lq wkh Gxwfk edqnlqj pdunhw/ frqfhqwudwlrq lq
wkh shulrg 4<;<04<<5 grxeohg wr dssur{lpdwho| ;3( ^F￿ udwlr‘ dv d uhvxow ri
d vhulhv ri phjd0phujhuv1 Dovr/ pdq| iruhljq edqnv rshudwh lq wkh Qhwkhu0
odqgv1 Wkh Qhwkhuodqgv wkhuhiruh vhuyh dv dq h{fhoohqw h{dpsoh wr vwxg| wkh
h!flhqf| h￿hfwv ri wkh olehudol}dwlrq dqg frqvrolgdwlrq wuhqgv wdnlqj sodfh
hovhzkhuh lq wkh HX1
Lq wklv sdshu/ zh uhylhz wkh hylghqfh iru wkh Qhwkhuodqgv lq rughu wr
hvwlpdwh dqg dqdo|}h wkh h￿hfwv ri olehudol}dwlrq dqg frqvrolgdwlrq rq edqn
h!flhqf|/ glvwlqjxlvklqj ehwzhhq frvw h!flhqf| dqg sur￿w h!flhqf|1 Zh xvh
vwrfkdvwlf iurqwlhu h!flhqf| dqdo|vlv ^VID‘1 Wkh VID phwkrgrorj| doorzv iru
dq lghqwl￿fdwlrq dqg txdqwl￿fdwlrq ri wkh vrxufhv ri lqh!flhqf|1 Lw |lhogv
d ehvw sudfwlfh iurqwlhu dv zhoo dv lqglylgxdo ￿up shuirupdqfh phdvxuhv
ehqfkpdunhg djdlqvw wklv iurqwlhu1 Zh dsso| wkh dqdo|vlv wr d vdpsoh ri
edqnv rshudwlqj rq wkh Gxwfk edqnlqj pdunhw lq wkh shulrg 4<<504<<;1
Gxulqj wklv shulrg qr qhz pdmru lqvwlwxwlrqdo fkdqjhv rffxuuhg lq wkh Gxwfk
edqnlqj pdunhw1 Wkhuhiruh lw surylghv dq dssursuldwh vdpsoh wr lqyhvwljdwh
wkh frqvhtxhqfhv ri wkh suhfhglqj frqvrolgdwlrq dqg ghuhjxodwlrq1
Iluvw/ zh dqdo|}h zkhwkhu vkliwv kdyh rffxuuhg lq wkh h!flhqw frvw dqg
sur￿w iurqwlhuv xvlqj d olqhdu dqg txdgudwlf wuhqg whup1 Lq dgglwlrq/ zh
fkhfn iru wuhqg fkdqjhv lq dyhudjh frvw h!flhqf| dqg dyhudjh sur￿w hi0
￿flhqf| ehwzhhq 4<<5 dqg 4<<;1 Wklv hylghqfh vkhgv oljkw rq djjuhjdwh
h!flhqf| ghyhorsphqwv gxulqj wklv shulrg1 Zh frqfoxgh wkdw wkh frvw iurq0
wlhu ghwhulrudwhv ehwzhhq 4<<5 dqg 4<<9 dqg wkhq vwdelol}hv/ zkloh wkh sur￿w
iurqwlhu uhpdlqv vwdeoh ryhu wkh ixoo vdpsoh shulrg1 Dyhudjh frvw dqg sur￿w
h!flhqf| uhodwlyh wr wkh iurqwlhu duh dssur{lpdwho| frqvwdqw wrr1 Vhfrqg/
zh lqyhvwljdwh zkhwkhu wkh Gxwfk ￿qdqfldo odqgvfdsh diwhu wkh frqvrolgdwlrq
dqg ghuhjxodwlrq zdyh ri wkh hduo| qlqhwlhv kdv lv fkdudfwhul}hg e| h!flhqf|
gl￿huhqfhv dprqjvw ILv1 Wr wklv sxusrvh zh whvw iru wkh htxdolw| ri frvw
dqg sur￿w h!flhqf| ehwzhhq gl￿huhqw w|shv ri ILv dqg ehwzhhq ILv ri gli0
ihuhqw vl}h1 Zh ￿qg wkdw doo edqnv dsshdu wr shuirup udwkhu vlploduo| lq
whupv ri frvw h!flhqf|1 Krzhyhu/ lq whupv ri sur￿w h!flhqf| odujh edqnv
dqg vshfldol}hg edqnv fohduo| rxwshuirup vpdoo/ jhqhudo edqnv1
5Wkh uhpdlqghu ri wklv sdshu lv rujdql}hg dv iroorzv1 Lq vhfwlrq 5/ d
vkruw uhylhz ri wkh olwhudwxuh rq phdvxulqj h!flhqf| lv suhvhqwhg1 Qh{w/
lq vhfwlrq 6 zh h{sodlq wkh vwrfkdvwlf iurqwlhu prghov xvhg wr hvwlpdwh dqg
frpsduh frvw dqg sur￿w h!flhqf|1 Lq vhfwlrq 7 wkh Gxwfk edqnlqj pdunhw lv
lqwurgxfhg/ zlwk hpskdvlv rq wkh fdxvhv dqg frqvhtxhqfhv ri frqvrolgdwlrq
dqg olehudol}dwlrq wuhqgv1 Dovr/ zh suhvhqw rxu gdwd vhw1 Vhfwlrq 8 frqwdlqv
rxu hvwlpdwlrq uhvxowv1 Lq vhfwlrq 814/ zh hvwlpdwh dqg frpsduh gl￿huhqw
yhuvlrqv ri frvw dqg sur￿w ixqfwlrqv1 Zh xvh wkh suhihuuhg prghov wr glvfxvv
ohyho vkliwv lq wkh h!flhqw iurqwlhuv dqg dyhudjh h!flhqf| vfruhv1 Lq vhfwlrq
815/ zh whvw iru wkh htxdolw| ri frvw dqg sur￿w h!flhqf| ehwzhhq gl￿huhqw
w|shv ri ILv1 Zh frqfoxgh lq vhfwlrq 91
5 Edqn H!flhqf|
Lq wklv vhfwlrq/ zh lqwurgxfh dqg glvfxvv wkh gl￿huhqw w|shv ri h!flhqf|
fxuuhqwo| lq xvh lq wkh olwhudwxuh1 Zh sd| vshfl￿f dwwhqwlrq wr wkh sureohpv
uhodwhg wr phdvxulqj wkh h!flhqf| ri edqnv1 Lq jhqhudo/ h!flhqf| uhihuv
wr wkh gl￿huhqfh ehwzhhq revhuyhg dqg rswlpdo ydoxhv ri lqsxwv/ rxwsxwv
dqg lqsxw2rxwsxw pl{hv61 Hpslulfdo uhvhdufk wkhuhe| vhhnv wr phdvxuh krz
h!flhqwo| d ￿up surgxfhv rxwsxwv zlwk lwv lqsxwv1
Iru wkdw/ d qxpehu ri h!flhqf| frqfhswv duh zlgho| hpsor|hg lq wkh
olwhudwxuh1 Prvw lpsruwdqw duh vfdoh h!flhqf|/ vfrsh h!flhqf|/ hfrqrplf
h!flhqf| dqg [0h!flhqf|1 Lq frvw dqg sur￿w prghov/ vfdoh h!flhqf| uhihuv
wr wkrvh lqsxw2rxwsxw txdqwlwlhv dw zklfk dyhudjh frvwv duh plqlpl}hg e|
prylqj rq wkh surgxfwlrq fxuyh/ l1h1 wkh h!flhqw iurqwlhu +Ehujhu/ Kxqwhu/
dqg Wlpph +4<<6,,1 Vfrsh h!flhqf| phdvxuhv wkh h{whqw wr zklfk wkh mrlqw
ru wkh vlqjoh surgxfwlrq ri dq rxwsxw exqgoh lv rswlpdo1
Wkh frqfhsw ri hfrqrplf h!flhqf| h{whqgv wklv dssurdfk wr lqfrusrudwh
sulfhv71 Dv h{sodlqhg e| Oryhoo +4<<6, dqg Frhool/ Sudvdgd Udr/ dqg Edw0
whvh +4<<;,/ wkh lqfoxvlrq ri lqsxw dqg rxwsxw sulfhv holplqdwhv wkh suhplvh
wkdw sur￿w pd{lpl}dwlrq ru frvw plqlpl}dwlrq duh dssursuldwh dqg htxlyd0
ohqw dvvxpswlrqv uh hfwlqj d frpshwlwlyh pdunhw1 Dv d frqvhtxhqfh/ sur￿w
pd{lpl}dwlrq lv qr orqjhu dxwrpdwlfdoo| wkh gxdo ri frvw plqlpl}dwlrq dqg
￿upv pd| shuirup vljql￿fdqwo| gl￿huhqw lq erwk dvshfwv1
Ilqdoo|/ wkh frqfhsw ri [0h!flhqf| hydoxdwhv wkh lpsohphqwdwlrq ri dq
h{lvwlqj surgxfwlrq sodq dw jlyhq sulfhv dqg whfkqrorjlhv dqg lv wkhuhiruh
6Vhh Oryhoo +4<<6,/ s1 7 dqg dovr Frhool/ Sudvdgd Udr/ dqg Edwwhvh +4<<;,1
7Hfrqrplf h!flhqf| lv wkh vxp ri whfkqlfdo dqg doorfdwlyh h!flhqf|1 Whfkqlfdo hi0
￿flhqf| lv d phdvxuh ri d ￿up*v glvwdqfh iurp wkh iurqwlhu dw jlyhq sulfhv1 Doorfdwlyh
h!flhqf| lv wkh h{whqw wr zklfk d ￿up lv deoh wr xvh lqsxwv dqg rxwsxwv lq rswlpdo
sursruwlrqv/ jlyhq sulfhv dqg whfkqrorj| +Dwnlqvrq dqg Fruqzhoo +4<<7, dqg Ehujhu dqg
Phvwhu +4<<:,,1
6dovr uhihuuhg wr dv pdqdjhuldo h!flhqf|1 Ehujhu/ Kxqwhu/ dqg Wlpph +4<<6,
qrwh wkdw lw frpsulvhv wkh hfrqrplf h!flhqf| ri dq| vlqjoh ￿up plqxv wkh
vfdoh dqg vfrsh h!flhqf| h￿hfwv1 Vlqfh lw doorzv iru vxe0rswlpdo +ehqhdwk0
iurqwlhu, rshudwlrqv dqg lqfrusrudwhv uhodwlyh sulfhv lqwr wkh dqdo|vlv/ lw lv
frqvlghuhg vxshulru wr wkh frqfhswv ri vfdoh dqg vfrsh hfrqrplhv1 Dffruglqj
wr Ehujhu/ Kxqwhu/ dqg Wlpph +4<<6, dqg Ehujhu dqg Kxpskuh| +4<<4, wkh
vljql￿fdqfh ri vfdoh dqg vfrsh lqh!flhqflhv +dprxqwlqj wr 8 shufhqw, lv ohvv
lpsruwdqw lq wkh edqnlqj lqgxvwu| wkdq [0lqh!flhqflhv +53058 shufhqw,81Zh
wkhuhiruh irfxv rq [0h!flhqf| dqg lqwurgxfh d vwrfkdvwlf iurqwlhu prgho wr
phdvxuh lw1
6I u r q w l h u P r g h o v
Vwrfkdvwlf iurqwlhu prghov jr edfn wr I￿uh dqg Oryhoo +4<:;,/ Juhhqh +4<;3,/
Mrqgurz/ Nqr{ Oryhoo/ Pdwhury/ dqg Vfkplgw +4<;5,/ dqg pruh uhfhqwo|
Edwwhvh dqg Frhool +4<;;,1 Lq wklv vhfwlrq/ zh vwduw e| eulh | glvfxvvlqj wkh
lqwhuphgldwlrq dssurdfk wr edqnlqj wkdw zh hpsor|1 Qh{w/ zh lqwurgxfh
rxu frvw0plqlpl}dwlrq prgho dqg rxu sur￿w0pd{lpl}dwlrq prgho1 Ilqdoo|/
zh suhvhqw wkh vshfl￿fdwlrq ri wkh prghov wr eh hvwlpdwhg1
614 Edqn surgxfwlrq/ frvwv dqg surwv
Wkh vshfl￿fdwlrq ri lqsxwv wr dqg rxwsxwv ri edqn surgxfwlrq lv sduw ri dq
rqjrlqj ghedwh1 Rq wkh rqh kdqg/ wkh surgxfwlrq dssurdfk glvwlqjxlvkhv
oderu dqg sk|vlfdo fdslwdo dv lqsxwv dqg qxpehuv ri surfhvvhg grfxphqwv ru
wudqvdfwlrqv dv rxwsxw1 Lq wkh olwhudwxuh/ frqvhqvxv h{lvwv wkdw lw lv prvwo|
dssursuldwh iru edqn eudqfkhv zlwk orz dxwrqrp| lq ordq srolf| +vhh dovr
Ihuulhu dqg Oryhoo +4<<3,,1 Rq wkh rwkhu kdqg/ wkh lqwhuphgldwlrq dssurdfk
vwduwv iurp wkh wudglwlrqdo fruh ixqfwlrq ri ￿qdqfldo lqvwlwxwlrqv dqg wdnhv
ghsrvlwv dv lqsxwv dqg gh￿qhv ordqv dqg lqyhvwphqwv dv rxwsxw91 Vlqfh zh
duh lqwhuhvwhg lq wkh hfrqrplf yldelolw| dqg wkh shuirupdqfh ri wkh hqwluh
edqnlqj ￿up/ zh zloo xvh wkh lqwhuphgldwlrq dssurdfk lq wkh uhpdlqghu ri
wklv dqdo|vlv1 Qrwh wkdw erwk dssurdfkhv idlo wr lqfrusrudwh wkh pdqdjhphqw
8Vhh dovr Ehujhu dqg Kxpskuh| +4<<:, dqg Pro|qhx{/ Dowxqedv/ dqg Jdughqhu +4<<:,1
Hduolhu zrun e| Ednhu dqg Euhvqdkdq +4<;8, dqg Phvwhu +4<;:, dv zhoo dv zrun e| Zlqwrq
+4<<9, rq wkh lpsdfw ri surgxfw gl￿huhqwldwlrq douhdg| iruherghg wklv vwdwhphqw1 Lq wklv
sdshu/ zh frqfhqwudwh rq [0h!flhqf| qrw rqo| ehfdxvh lw dsshduv wr eh txdqwlwdwlyho|
pruh lpsruwdqw lq wkh edqnlqj lqgxvwu|/ exw dovr ehfdxvh wkh frqfhswxdo qrwlrq lv pruh
dsshdolqj1
9Zh uhihu wr Iuhl{dv dqg Urfkhw +4<<:,/ Ihuulhu dqg Oryhoo +4<<3, dqg Ehujhu dqg
Kxpskuh| +4<<:, iru dq ryhuylhz ri wkh ghedwh1
7ri ulvn/ lqirupdwlrq surfhvvlqj dqg wkh vroxwlrq ri djhqf| sureohpv dulvlqj
gxh wr wkh gl￿huhqfhv ehwzhhq ordqv dqg ghsrvlwv dqg wkh vhsdudwlrq ehwzhhq
pdqdjhphqw dqg rzqhuvkls1 Srwhqwldo vroxwlrqv wr wkhvh vkruwfrplqjv pd|
eh d gl￿huhqw irupxodwlrq ri wkh frqvwudlqw xqghu zklfk edqnv vroyh wkhlu
plqlpl}dwlrq dqg pd{lpl}dwlrq sureohpv/ uhvshfwlyho|1 Dq h{dpsoh ri wkh
lqfrusrudwlrq ri ulvn pdqdjhphqw lv wkh lqfoxvlrq ri wkh ohyho ri htxlw| lq
edqn surgxfwlrq:1 Lq ixqglqj ordqv/ htxlw| pd| eh xvhg dv dq dowhuqdwlyh
lqvwhdg ri ghsrvlwv1 Fohduo|/ wklv zrxog kdyh dq lpsdfw rq erwk frvwv dqg
sur￿wv1 Ixuwkhupruh/ Phvwhu +4<<9, dujxhv wkdw wkh lqfoxvlrq ri htxlw| lq
wkh dqdo|vlv pd| dffrxqw iru gl￿hulqj ulvn dwwlwxghv ri edqn pdqdjhuv/ vlqfh
kljkhu ohyhov ri htxlw| uhgxfh wkh ulvn ri ghidxow doo hovh ehlqj htxdo1 Ilqdoo|/
Ehujhu dqg Phvwhu +4<<:, phqwlrq wkh odujhu ghshqghqfh ri kxjh edqnv rq
ghew ￿qdqflqj dv d uhdvrq wr lqfoxgh htxlw|1 Zh zloo wkhuhiruh lqfoxgh htxlw|
dv dq dgglwlrqdo h{sodqdwru| frqwuro yduldeoh1
Lq rughu wr hydoxdwh wkh h!flhqf| ri edqnv/ lw lv khosixo wr frqvlghu
wkh xqghuo|lqj remhfwlyhv dqg frqvwudlqwv edqnv duh idflqj1 Zh glvwlqjxlvk
ehwzhhq frvw plqlpl}dwlrq rq wkh rqh kdqg dqg sur￿w pd{lpl}dwlrq rq
wkh rwkhu1 Iluvw/ zh glvfxvv plqlpl}dwlrq ri d frvw ixqfwlrq/ zkhuh frvw0
lqh!flhqf| ruljlqdwhv iurp vxe0rswlpdo lqsxw txdqwlwlhv jlyhq lqsxw sulfhv/
rxwsxw txdqwlwlhv dqg dydlodeoh htxlw|1 Wkhuhdiwhu/ wkh fdvh ri pd{lpl}dwlrq
ri d sur￿w ixqfwlrq lv suhvhqwhg/ zkhuh sur￿w0lqh!flhqf| phdvxuhv iruhjrqh
sur￿wv gxh wr d vxerswlpdo fkrlfh ri rxwsxw txdqwlwlhv jlyhq rxwsxw sulfhv
+ru vxerswlpdo rxwsxw sulfhv jlyhq txdqwlwlhv,1 Lq shuihfwo| frpshwlwlyh
pdunhwv/ wkh wzr dssurdfkhv vkrxog |lhog lghqwlfdo uhvxowv1 Krzhyhu/ lq wkh
fdvh ri lpshuihfw frpshwlwlrq pdunhw srzhu pljkw ohdg wr d sur￿w h!flhqw
edqn wkdw lv lqh!flhqw lq whupv ri frvwv ru ylfh yhuvd1 Wkh frpelqhg xvh ri
erwk frvw dqg sur￿w rswlpl}dwlrq zloo wkhuhiruh vkhg oljkw rq wkh fkdudfwhu
ri lqh!flhqflhv1
615 Frvw plqlpl}dwlrq
Wkh plqlpl}dwlrq sureohp lv vhw xs dv iroorzv;1 Ohw d frvw ixqfwlrq F frqvlvw
ri wkh frvwv lqfxuuhg gxh wr ex|lqj lqsxw txdqwlwlhv { dw sulfh z1 Dvvxplqj
wkdw edqnv duh sulfh wdnhuv lq srvvleo| lpshuihfwo| frpshwlwlyh lqsxw pdu0
nhwv/ idfwru sulfhv z duh h{rjhqrxv1 Lq dgglwlrq lw lv dvvxphg wkdw rxwsxw
txdqwlwlhv | duh fkrvhq vxemhfw wr h{rjhqrxvo| ghwhuplqhg surgxfw sulfhv dv
edqnv duh dvvxphg wr rshudwh lq shuihfwo| frpshwlwlyh rxwsxw pdunhwv1 Doo
:Vhh Kxjkhv dqg Phvwhu +4<<6,/ Phvwhu +4<<4/ 4<<5,1
;Hvwlpdwlqj frvw ixqfwlrqv lq rughu wr ghwhuplqh wkh h!flhqf| ri ￿qdqfldo lqvwlwxwlrqv
lv wkh wudglwlrqdo dssurdfk lq wkh olwhudwxuh1 Dssolfdwlrqv ri wklv frqfhsw wr Hxurshdq
edqnlqj gdwd duh Dowxqedv dqg Fkdnudyduw| +4<<;,/ Edwwhvh/ Khvkpdwl/ dqg Kmdopduvvrq
+4<<;, dqg Odqj dqg Zho}ho +4<<<,1
8frvwv duh wuhdwhg dv yduldeoh frvwv1 Edqnv plqlpl}h wkhlu remhfwlyh ixqfwlrq
xqghu wkh uhvwulfwlrqv lpsrvhg e| wkh wudqvirupdwlrq ixqfwlrq1
Plq
% @z￿{v = w W + {>|>},@3 +4,
zkhuh z dqg { duh yhfwruv/ W+{>|>}, lv d vr0fdoohg wudqvirupdwlrq ixqf0
wlrq dqg } ghqrwhv htxlw|1 Wkh fruuhvsrqglqj Odjudqjldq ixqfwlrq fdq eh
irupxodwhg dv=
OF @ z￿{ ￿ ￿W +￿, +5,
Wdnlqj ￿uvw ghulydwlyhv dqg vroylqj |lhogv wkh frqglwlrqdo idfwru ghpdqg










Wkh frqglwlrqdo ghpdqg iru lqsxwv ghshqgv rq wkh dprxqw ri rxwsxw vrog
dw suhydlolqj sulfhv/ wkh jlyhq idfwru sulfhv lq lqsxw pdunhwv dqg wkh ohyho ri
htxlw| lq wkh surgxfwlrq shulrg1
616 Surw pd{lpl}dwlrq
Kxpskuh| dqg Sxooh| +4<<:, lqwurgxfh d vwdqgdug sur￿w ixqfwlrq/ xqghu
wkh dvvxpswlrq wkdw edqnv rshudwh lq shuihfwo| frpshwlyh lqsxw dqg rxwsxw
pdunhwv1 Khqfh/ edqnv fkrrvh rswlpdo lqsxw dqg rxwsxw txdqwlwlhv/ ghshq0
ghqw rq jlyhq lqsxw dqg rxwsxw sulfhv1 Krzhyhu/ grxewv kdyh ehhq udlvhg
lq wkh olwhudwxuh frqfhuqlqj wkh xqghuo|lqj dvvxpswlrq ri shuihfwo| frpshwl0
wlyh rxwsxw pdunhwv1 Kxpskuh| dqg Sxooh| +4<<:, wkhuhiruh dovr ghyhors dq
dowhuqdwlyh sur￿w ixqfwlrq1 Khuh/ edqnv duh vwloo dvvxphg wr idfh shuihfwo|
frpshwlwlyh lqsxw pdunhwv1 Krzhyhu/ wkh| duh dfwlyh rq lpshuihfw rxwsxw
pdunhwv/ zklfk r￿hu vrph vfrsh iru sulfh gl￿huhqwldwlrq1 Khqfh/ edqnv kdyh
olwwoh rssruwxqlw| wr lq xhqfh rxwsxw txdqwlwlhv exw lqvwhdg fdq qhjrwldwh
sulfhv dqg ihhv lq d pruh  h{leoh pdqqhu1 Wkh h{whqw wr zklfk wkh| fdq
lq xhqfh sulfhv ghshqgv rq wkh jlyhq rxwsxw txdqwlwlhv dw wkh wlph ri ghfl0
vlrq/ wkh jlyhq lqsxw sulfhv dqg rwkhu idfwruv lq xhqflqj wkhlu delolw| wr vhw
sulfhv1 Lq dgglwlrq/ wkh dowhuqdwlyh sur￿w ixqfwlrq pd| dffrxqw iru txdolw|
gl￿huhqfhv lq rxwsxw dqg iru vfdoh eldvhv1
Lq wklv prgho/ edqnv pd{lpl}h sur￿wv vxemhfw wr erwk d whfkqrorj| frq0
vwudlqw dqg wkh vr0fdoohg sulflqj rssruwxqlw| vhw1 Wkh odwwhu uh hfwv d edqn*v
9dvvhvvphqw ri lwv frpshwlwlyh srvlwlrq dv zhoo dv lwv dvvhvvphqw ri wkh zloo0
lqjqhvv ri fxvwrphuv wr sd| wkh sulfhv wkh edqn zlvkhv wr fkdujh1 Wkh
pd{lpl}dwlrq sureohp wkhq ehfrphv=
Pd{
Rc% ￿ @ s￿| ￿ z￿{v = w = W + {>|,@3dqg K+s>|>z>},@3 +8,
Khuh/ K+￿, ghqrwhv wkh sulflqj rssruwxqlw| vhw1 Wkh Odjudqjldq v|vwhp fdq
eh zulwwhq dv=
O￿ @ s￿| ￿ z￿{ ￿ ￿W +￿,￿￿K+￿, +9,
Vroylqj vlpxowdqhrxvo| iru s dqg { jlyhv wkh rswlpdo rxwsxw sulfhv dqg lqsxw
txdqwlwlhv dv=
sW @ sW+|>z>}, +:,
{W @ {W+|>z>}, +;,




￿ + |>z>}, +<,
Wkh dsshdolqj ihdwxuh ri wklv sur￿w ixqfwlrq lv wkdw lw doorzv iru pdunhw
lpshuihfwlrqv rq wkh rxwsxw vlgh1 Dgglwlrqdoo|/ rxwsxw sulfhv/ zklfk duh
vxemhfw wr vhyhuh phdvxuhphqw sureohpv dffruglqj wr Ehujhu dqg Phvwhu
+4<<:, dqg Ydqghu Yhqqhw +4<<;,/ duh qrw uhtxluhg iru wkh hpslulfdo dqdo|vlv1
617 Vshflfdwlrq
Qrz zh wxuq wr wkh lpsohphqwdwlrq ri wkhvh uhvxowv iru h!flhqf| ehqfkpdunv
ri wkh edqnlqj lqgxvwu|1 Iru wkh hvwlpdwlrq ri wkh frvw dqg dowhuqdwlyh sur￿w
iurqwlhu ixqfwlrqv d wudqvorj ixqfwlrqdo irup lv fkrvhq zlwk wkuhh lqsxwv dqg
wkuhh rxwsxwv1 Wklv irup kdv ehhq hpsor|hg zlgho| dqg kdv suryhq wr doorz
iru wkh qhfhvvdu|  h{lelolw| zkhq hvwlpdwlqj wkh iurqwlhu ixqfwlrq<1 Wkh frvw
<Ehujhu dqg Phvwhu +4<<:, kdyh frpsduhg wkh wudqvorj wr wkh dowhuqdwlyh Irxulhu Ioh{0
leoh Irup1 Ghvslwh wkh odwwhu*v dgghg  h{lelolw|/ wkh gl￿huhqfh lq uhvxowv ehwzhhq erwk
phwkrgv dsshduv wr eh qhjoljleoh1 Pruhryhu/ Vzdqn +4<<9, ￿qgv vxssruwlyh hylghqfh iru
vwdelolw| ri wkh pxowlsurgxfw wudqvorj prgho iru d frpsdudeoh gdwd vhw frqfhuqlqj wkh
Gxwfk edqnlqj lqgxvwu|1





































i￿ oq|￿&| oq}&|. &|.￿&|
Wklv 60lqsxw260rxwsxw prgho zloo eh uhihuuhg wr dv prgho 4d1 Khuh/  
dqg ￿ duh wkh lqh!flhqf| dqg udqgrp huuru whup/ uhvshfwlyho|1 Iru wkh sur￿w
ixqfwlrq/ wkh ohiw0kdqg vlgh lv uhsodfhg zlwk qhw sur￿wv dqg wkh lqh!flhqf|
whup lv ￿ 1 Wklv irupxodwlrq zloo eh uhihuuhg wr dv prgho 5d1
Wr doorz iru wkh lpsdfw ri frqvrolgdwlrq dqg ghuhjxodwlrq rq wkh h!flhqw
iurqwlhu/ zh dowhuqdwlyho| lqfoxgh d olqhdu dqg txdgudwlf wuhqg whup dv zhoo
dv wuhqg lqwhudfwlrq whupv1 Wkhvh zloo eh uhihuuhg wr dv prghov 4e dqg 5e/
uhvshfwlyho| prgho 4f dqg 5f431 Wkh h{whqghg frvw iurqwlhu uhihuuhg wr dv
prgho 4f wdnhv wkh irup44=











k￿ oq|￿&|w . f2oq}&|w. &|.￿&|
zkhuh ^prgho 4d‘ .jJw . ￿
2j￿+w,2 lv uhihuuhg wr dv prgho 4e1 Dv srlqwhg rxw
e| Ehdwwlh dqg Wd|oru +4<;8,/ gxdolw| uhtxluhv d qxpehu ri uhvwulfwlrqv wr
eh lpsrvhg d sulrul lq rughu wr hvwlpdwh lqgluhfw frvw dqg sur￿w ixqfwlrqv1
Iroorzlqj Odqj dqg Zho}ho +4<<<,/ wkh uhtxluhg v|pphwu| dqg olqhdu kr0
prjhqhlw| lq lqsxw sulfhv lv hqvxuhg e| lpsrvlqj wkh iroorzlqj uhvwulfwlrqv/
uhvshfwlyho|=







43Odqj +4<<9, dqg Dowxqedv/ Jrggdug/ dqg Pro|qhx{ +4<<<, lqfoxgh vxfk wuhqg whupv
wr phdvxuh wkh udwh ri whfkqrorjlfdo fkdqjh1 Reylrxvo|/ wkhvh wuhqg whupv pd| fdswxuh
sxuh whfkqrorjlfdo fkdqjh dv zhoo dv h￿hfwv ri frqvrolgdwlrq dqg ghuhjxodwlrq1 Zh rqo|
hvwlpdwh wkh qhw h￿hfw dqg duh xqdeoh wr ghwhuplqh wkh uhodwlyh frqwulexwlrq ri hdfk idfwru1











Lq wkh hpslulfdo hvwlpdwlrq/ olqhdu krprjhqhlw| lq lqsxw sulfhv lv lpsrvhg
e| qrupdol}lqj wkh ghshqghqw yduldeoh +WF, dqg doo idfwru sulfh yduldeohv
+z, ehiruh wdnlqj orjdulwkpv451 Hdfk ri wkh yduldeohv lv lqfoxghg dv d udwlr
uhodwlyh wr rqh ri wkh idfwru sulfh yduldeohv1 Khuh/ wkh sulfh ri oderu kdv
ehhq fkrvhq1 Qrwh wkdw wklv lpsrvhv krprjhqhlw| ri ghjuhh rqh lq idfwru
sulfhv rqo|1 Wr lpsrvh frqvwdqw uhwxuqv wr vfdoh/ qrupdol}dwlrq ri wkh rxwsxw
yduldeohv zrxog eh uhtxluhg wrr1
Hpslulfdoo|/ wklv lpsolhv rqo| wzr frh!flhqwv +e￿, iru wkh lqsxw idfwru
sulfh yduldeohv duh rewdlqhg zkloh wkh wklug rqh fdq eh lqihuuhg iurp wkh
lpsrvhg uhvwulfwlrq1 Wkh udqgrp huuru whup ￿&| lv dvvxphg l1l1g1 zlwk
￿&| q Q+3>￿2
D, dqg lqghshqghqw ri wkh h{sodqdwru| yduldeohv/ vhh Dljqhu
dqg Vfkplgw +4<::, dqg Frhool +4<<9,1 Wkh lqh!flhqf| whup  &| lv l1l1g1
zlwk  & q
￿ ￿Q+￿>￿2
v,
￿ ￿ dqg lw lv lqghshqghqw ri ￿&|1 Lw lv gudzq iurp d qrq0
qhjdwlyh glvwulexwlrq wuxqfdwhg dw ￿ lqvwhdg ri }hur1 Iru wkh frvw prgho/ ohw
%&| @  &| . ￿&|1 D ￿up vshfl￿f frvw h!flhqf| hvwlpdwh ri edqn n dw wlph w
lv jlyhq e| wkh phdq ri wkh frqglwlrqdo glvwulexwlrq ri  &| jlyhq %&| dqg lv
gh￿qhg dv=
Frvw HII&| @ H^h{s+ &|,m%&|‘ +45,
Wklv phdvxuh wdnhv rq d ydoxh ehwzhhq 4 +ixoo| h!flhqw, dqg 4 dqg lqgl0
fdwhv krz forvh d edqn*v frvwv frqglwlrqdo rq lwv rxwsxw/ lqsxw sulfhv dqg
htxlw| ohyho duh wr wkh frvw d ixoo| h!flhqw edqn zrxog lqfxu xqghu wkh vdph
frqglwlrqv1 Iru wkh sur￿w prgho/ %&| @ ￿&| ￿  &|1 Ilup vshfl￿f sur￿w h!0
flhqf| hvwlpdwh lv djdlq jlyhq e| wkh phdq ri wkh frqglwlrqdo glvwulexwlrq
ri  &| jlyhq %&| d q gl vg h ￿ q h gd v =
Sur￿w HII&| @ H^h{s+￿ &|,m%&|‘ +46,
zklfk wdnhv rq d ydoxh ehwzhhq 3 dqg 4/ zkhuh 4 lqglfdwhv d ixoo| h!flhqw
edqn1
Wkh iurqwlhu ixqfwlrqv duh hvwlpdwhg wkurxjk pd{lpxp olnholkrrg phwk0
rgv1 Iru wklv sxusrvh wkh frpsxwhu surjudp IURQWLHU 714 e| Frhool
+4<<9,/ lv xvhg1 Iroorzlqj wkh sdudphwhul}dwlrq rxwolqhg lq Frhool +4<<9,/
wkh whupv ￿2
v dqg ￿2
D duh uhsodfhg e| ￿2 @ ￿2
v . ￿2








Wkh sdudphwhu ￿ uhsuhvhqwv wkh vkduh ri lqh!flhqf| lq wkh ryhudoo uhvlgxdo
yduldqfh dqg udqjhv ehwzhhq 3 dqg 41 D ydoxh ri 4 vxjjhvwv wkh h{lvwhqfh
ri d ghwhuplqlvwlf iurqwlhu46/ zkhuhdv d ydoxh ri 3 fdq eh vhhq dv hylghqfh
lq idyru ri d vwdqgdug ROV hvwlpdwlrq1 Lq wkh odwwhu fdvh/ qr vwuxfwxudo
lqh!flhqf| h{lvwv1
45Vhh Frhool/ Sudvdgd Udr/ dqg Edwwhvh +4<<;,1
46Zh qrwh wkdw wklv lv qrw wkh vdph dv d GHD prgho/ ehfdxvh ri uhvwulfwlrqv rq wkh
vkdsh ri wkh iurqwlhu dqg wkh glvwulexwlrq ri wkh lqh!flhqf| whup1
<7 Gxwfk Edqnlqj Pdunhw
Wkh Gxwfk edqnlqj pdunhw kdv orqj ehhq d iruhuxqqhu lq wkh HX zlwk uhvshfw
wr erwk olehudol}dwlrq dqg frqvrolgdwlrq471 Gh Ohhxz +4<<9, dujxhv wkdw wkh
qhz *Zhw Wrh}lfkw Nuhglhwzh}hq*48 ri 4<:; douhdg| ohg wr vljql￿fdqw fkdqjhv
lq wkh Gxwfk edqnlqj pdunhw1 Wkh qhz odz vsxuuhg ghvhjuhjdwlrq dqg lq0
fuhdvhg frpshwlwlrq ehwzhhq edqnv/ qrq0edqn ￿qdqfldo lqvwlwxwlrqv dqg lq0
vxudqfh frpsdqlhv/ zklfk frxog qrz pruh hdvlo| dsso| iru d ixoo edqnlqj
olfhqvh1 Hqwu| lqwr wkh pdunhw wudglwlrqdoo| uhvhuyhg iru edqnv lqfuhdvhg
dqg d phujhu zdyh iroorzhg1 Ryhudoo/ pdunhw frqfhqwudwlrq lqfuhdvhg1 Wkh
qh{w uhylvlrq ri wkh Zhw Wrh}lfkw Nuhglhwzh}hq lq 4<<5 frqwlqxhg wklv ole0
hudol}dwlrq wuhqg dqg eurxjkw Gxwfk ohjlvodwlrq lq olqh zlwk HX gluhfwlyhv1
Wklv rqjrlqj ghuhjxodwlrq dqg olehudol}dwlrq ri wkh Gxwfk pdunhw iru ￿qdq0
fldo vhuylfhv zdv h{shfwhg wr lqfuhdvh frpshwlwlrq/ qrw rqo| lqwhuqdoo| exw
dovr iurp deurdg1 Wkh suhvhqfh ri dq lqfuhdvlqj qxpehu ri iruhljq edqnv
+qrwdeo| Mdsdqhvh dqg Jhupdq, lq wkh Gxwfk edqnlqj pdunhw lv zlwqhvv ri
wklv ghyhorsphqw1 Qhyhuwkhohvv/ frpshwlwlrq lq wkh Gxwfk edqnlqj pdunhw
lv lq pdq| zd|v vwloo olplwhg e| wkh Gxwfk erughuv/ pdnlqj lw d pdunhw lq
lwv rzq uljkw ^vhh Kxl}lqjd +4<<;,‘1 Dq h{dpsoh lv jlyhq e| Idvh +4<<:,/
zkr ￿qgv wkdw furvv0erughu vxevwlwxwdelolw| ehwzhhq grphvwlf dqg iruhljq
ghsrvlwv lv doprvw qrq0h{lvwhqw491 Wkh Qhwkhuodqgv lv wkxv idfhg zlwk d
edqnlqj pdunhw wkdw lv rshq dqg uhodwlyho| ghuhjxodwhg/ exw dw wkh vdph
wlph vwloo olplwhg lq whupv ri jhrjudsklf vfrsh ri frpshwlwlrq4:1
Lq dqwlflsdwlrq ri lqfuhdvlqj Hxurshdq frpshwlwlrq/ wzr phujhuv durxqg
4<<3 fuhdwhg Gxwfk ￿qdqfldo jldqwv DEQ DPUR dqg LQJ4;1 Wkh phujhu
ohdglqj wr LQJ Jurxs zdv wkh ￿uvw fdvh ri vr0fdoohg *Edqfdvvxudqfh*= wkh
frpelqdwlrq ri d xqlyhuvdo edqn dqg dq lqvxudqfh frpsdq| ^Qdwlrqdoh Qhg0
huodqghq‘1 Lq 4<<3/ wkh Iruwlv frqjorphudwh zdv vhw xs lq wkh Qhwkhuodqgv
dqg Ehojlxp dv d pxfk orrvhu irup ri wkh vdph sulqflsoh1 Dv d frqvhtxhqfh
47Iru frpsdudwlyh Hxurshdq h!flhqf| vwxglhv/ vhh Elnnhu +4<<:,/ Pro|qhx{/ Dowxqedv/
dqg Jdughqhu +4<<:,/ Dowxqedv/ Pro|qhx{/ dqg Wkruqwrq +4<<:, dqg Doohq dqg Udl +4<<9,1
Dowxqedv/ Jrggdug/ dqg Pro|qhx{ +4<<<, wu| wr vhsdudwh vfdoh dqg vfrsh hfrqrplhv dv
zhoo dv [0h!flhqf| iurp zkdw lv fdoohg *sxuh whfkqlfdo fkdqjh*1 Wkh odwwhu lv gh￿qhg dv
wkh h!flhqf| fkdqjh wkdw lv vroho| dwwulexwdeoh wr whfkqrorjlfdo surjuhvv1
48@ Odz rq wkh Vxshuylvlrq ri Fuhglw Lqvwlwxwlrqv1 Vhh/ Gh Ohhxz +4<<9,/ fk1 71
49Idvh +4<<:, ￿qgv d vxevwlwxwlrq hodvwlflw| ri 3155 +VG @ 313:, iru wkh shulrg 4<;704<<7
+zlwk P5 dv d ghqrplqdwru iru wkh vkduh ri furvv0erughu ghsrvlwv,1
4:Pryhuryhu/ erwk wkh qhz ￿upv hqwhulqj wkh pdunhw dqg wkh frpshwlwlrq iurp qrq0edqn
￿qdqfldo lqvwlwxwlrqv wkdw iroorz wkh olehudol}dwlrq wuhqg irfxv rq wkh vxsso| ri vshfldol}hg
￿qdqfldo surgxfwv1 Wkh wudglwlrqdo lqwhuphgldu| ixqfwlrq wkdw vwloo pdnhv xs wkh exon
ri wkh jhqhudo edqnv +frpphufldo edqnv dqg frrshudwlyh edqnv, grhv qrw idfh wkh vdph
frpshwlwlyh wkuhdw1
4;Wkh DEQ DPUR phujhu wrrn sodfh lq 4<<31 LQJ Jurxs zdv iruphg lq 4<;< wkurxjk d
phujhu ri QPE dqg Srvwedqn zlwk Gxwfk lqvxudqfh frpsdq| Lqwhuqdwlrqdoh Qhghuodqghq1
Lq dgglwlrq/ lq 4<<4 Edqn Phhv hq Krsh dqg Slhuvrq phujhg wr irup PhhvSlhuvrq +h￿hfwlyh
lq 4<<5,1
43ri wkhvh ghyhorsphqwv/ wkh pdunhw frqfhqwudwlrq udwh ^F￿ udwlr‘ mxpshg iurp
voljkwo| deryh 73( wr pruh wkdq ;3( lq d shulrg ri wkuhh |hduv dqg lv fxu0
uhqwo| wkh kljkhvw lq wkh Hxurshdq Xqlrq1 Wkh qxpehu ri edqnv lv uhodwlyho|
vwdeoh/ dowkrxjk wkh elj sod|huv lq wkh pdunhw kdyh doo lqglfdwhg wkhlu ghvluh
wr ixuwkhu h{sdqg1 Wkh uhdvrq ehklqg d qhz phujhu wuhqg zrxog eh wkh zlvk
wr ehfrph d Hxurshdq dqg2ru joredo sod|hu1 Frqvhtxhqwo|/ ixwxuh phujhu
fdqglgdwhv pljkw kdyh wr eh irxqg dfurvv wkh erughu1
W|sh Iuhtxhqf| (
Jhqhudo
Frpphufldo Edqn 65 9<19
Frrshudwlyh Edqn 5 716
Vshfldol}hg
Lqyhvwphqw Edqn2Vhfxulwlhv Krxvh 8 431<
Uhdo Hvwdwh 2 Pruwjdjh Edqn 7 ;1:
Fuhglw Lqvwlwxwlrqv 6 918
Wrwdo 79 433
Wdeoh 4= W|srorj|
Dqrwkhu qrwhzruwk| ihdwxuh ri wkh Gxwfk edqnlqj pdunhw lv wkh udslg
ghfuhdvh lq wkh qxpehu ri eudqfkhv khog e| wkh phujhg edqnv lq wkh |hduv
lpphgldwho| iroorzlqj wkhlu phujhuv1 Wkh odujh edqnv xvhg wkh jrrg hfr0
qrplf folpdwh wr holplqdwh prvw ri wkh ryhuods lq eudqfk qhwzrunv dqg wr
uhvwuxfwxuh rshudwlrqv lq d shulrg ri wkuhh |hduv4<1 Dw wkh vdph wlph/ rwkhu
edqnv lq wkh pdunhw uhdfwhg wr wkh qhz pdunhw vlwxdwlrq1 Wkh| zhuh irufhg
wr uhfrqvlghu wkhlu vwudwhjlf rswlrqv dqg srvvleo| uhvwuxfwxuh dv zhoo1 Wkh
olwhudwxuh rq edqn phujhuv ￿qgv wkhvh h￿hfwv ri phujhuv wdnh d shulrg ri
dssur{lpdwho| irxu |hduv wr ixoo| pdwhuldol}h531
Rxu vdpsoh shulrg uxqv iurp 4<<5 wr 4<<;/ vwduwlqj gluhfwo| diwhu wkh
frqvrolgdwlrq skdvh lq wkh Qhwkhuodqgv dqg hqglqj ehiruh d qhz frqvrolgd0
wlrq zdyh dqqrxqfhg lwvhoi1 Gxulqj wkdw shulrg/ wkh pdunhw iru ILv lq wkh
Qhwkhuodqgv lv pruh ru ohvv vwdeoh dqg frqvlvwv ri dssur{lpdwho| ;3 ￿upv
zlwk d ixoo edqnlqj olfhqvh1
Zh xvh wkh LEFD gdwd surylghg wkurxjk EdqnVfrsh1 Wdnlqj fduh ri
ryhuods gxh wr kroglqj frpsdqlhv dqg holplqdwlqj qrq0edqn ILv54/z hd u h
4<Wkh wrwdo qxpehu ri eudqfkhv zhqw iurp 8:4; +hqg ri 4<;:, wr :84; +hqg ri 4<<6, dqg
edfn wr 9968 +hqg ri 4<<9 ^Vrxufhv= Pro|qhx{/ Dowxqedv/ dqg Jdughqhu +4<<:,/ s1 99 dqg
Olvr/ Edodjxhu/ dqg Vrohu +4<<<,/ s1 447‘1
53Vhh Dnkdyhlq/ Ehujhu/ dqg Kxpskuh| +4<<:,/ Vkd￿hu +4<<6, dqg Dowxqedv/ Pro|qhx{/
dqg Wkruqwrq +4<<:, iru dqdo|vhv ri elj edqn phujhuv1 Wkh h￿hfwv ri edqn phujhuv iru frq0
vxphuv duh vwxglhg e| Dynludq +4<<<, dqg Ehujhu dqg Kxpskuh| +4<<5,1 Ydqghu Yhqqhw
+4<<;, wulhv wr suhglfw phujhuv1
54D jrrg h{dpsoh lv DEQ DPUR Ohdvh Kroglqj= dowkrxjk lw kdv d edqnlqj olfhqvh/ zh
gr qrw frqvlghu lw d uhdo *edqn* dqg khqfh lw lv uhpryhg iurp rxu vdpsoh gdwd vhw1
44ohiw zlwk dssur{lpdwho| 93 ￿upv1 Iru hdfk |hdu/ zh lqfoxgh rqo| wkrvh ￿upv
iru zklfk doo yduldeohv duh dydlodeoh1 Wklv ohdyhv xv zlwk d qrq0edodqfhg
sdqho zlwk 79 edqnv/ : shulrgv dqg 543 revhuydwlrqv +445 plvvlqj,/ zlwk
vl}hv udqjlqj iurp 765 eloolrq Hxurv iru DEQ DPUR Kroglqj wr 55 ploolrq
Hxurv iru Ilqdqvedqn Kroodqg551 Ri wkrvh 79 ILv/ 46 duh rzqhg e| iruhljq
frpsdqlhv1 Wkuhh odujh frqjorphudwhv irup d glvwlqfw jurxs lq whupv ri vl}h=
DEQ DPUR Kroglqj/ LQJ Jurxs dqg Uderedqn Jurxs1 Lq wdeoh 4/ wkh
w|srorj| ri wkh 79 edqnv lv suhvhqwhg> 67 duh jhqhudo edqnv/ wzr ri zklfk
duh frrshudwlyh edqnv1 Wzhoyh lqvwlwxwlrqv kdyh d vshfldol}hg qdwxuh1
\hdu 4<<5 4<<6 4<<7 4<<8 4<<9 4<<: 4<<; Wrwdo
Iuhtxhqf| 54 56 66 67 68 63 67 543
Shufhqwdjh 43 44 49 49 4: 47 49 433
Wdeoh 5= Iuhtxhqf| shu \hdu
Dv fdq eh vhhq lq wdeoh 5/ wkh wrwdo qxpehu ri edqnv lqfoxghg shu |hdu
lq rxu gdwd vhw ydulhv iurp 54 wr 681 Lq wdeoh 6/ zh jlyh dq ryhuylhz ri doo
edqnv dqg wkh qxpehu ri |hduv wkh| kdyh ehhq lqfoxghg1 Zh qrwh wkdw wklv
lv prvwo| wkh uhvxow ri gdwd dydlodelolw|1
Lq wdeoh 7/ zh suhvhqw d ihz vxppdu| vwdwlvwlfv iru wkh yduldeohv lqyroyhg1
Doo txdqwlw| yduldeohv duh lq wkrxvdqgv ri Hxurv dqg fruuhfwhg iru lq dwlrq1
Wkh h{sodqdwru| yduldeohv duh sur￿w ehiruh wd{ +SEW, dqg wrwdo frvw +WF,1
Wkh iruphu lv uhfrughg lq wkh edqnv sur￿w dqg orvv dffrxqw/ zkhuhdv wkh
odwwhu lv wkh vxp ri lqwhuhvw h{shqvhv/ shuvrqqho h{shqvhv dqg rwkhu rshudwlqj
h{shqvhv1 Zh lghqwli| wkuhh rxwsxwv1 Ordqv +\4, lv wkh wrwdo vwrfn ri doo
ordqv vxssolhg e| d edqn1 Lqyhvwphqwv +\5, lv wkh vxp ri wrwdo vhfxulwlhv/
htxlw| lqyhvwphqwv dqg rwkhu lqyhvwphqwv1 Wkh wklug rxwsxw lv ghsrvlwv khog
zlwk rwkhu edqnv +\6,1 Dv h{sodlqhg lq vhfwlrq 5 dqg lq olqh zlwk Kxjkhv
dqg Phvwhu +4<<6,/ zh lqfoxgh htxlw| +]4, dv d frqwuro yduldeoh1
55DEQDPUR ￿jxuhv iru 4<<;/ Ilqdqvedqn Kroodqg ￿jxuhv iru 4<<71 Lq dwlrq dgmxvwhg1
45Q I QDPH Q I QDPH
4 : DEQ Dpur Kroglqj 57 8 JZN Edqn
5 8 Dfkphd K|srwkhhnedqn 58 7 Kroodqgvh Nrrspdqv Edqn
6 7 Dvdkl Edqn +Qhghuodqg, 59 9 Lqgrqhvlvfkh Ryhu}hhvh Edqn
7 6 Edqn Oderxfkhuh QY 5: 9 LQJ Jurxs
8 9 Edqn QO Jhphhqwhq 5; 9 Ndv0Dvvrfldwlh
9 : Edqn ri Wrn|r 0 Plwvxelvkl 5< 4 NEF Edqn Qhghuodqg
: : Edqtxh Duwhvld Qhghuodqg 63 : Nhpshq hq Fr
; 7 Edqtxh gh Vxh} Qhghuodqg 64 8 PhhvSlhuvrq
< : FhqH Edqnlhuv 65 4 Edqn y2g Erxzqlmyhukhlg
43 6 FLWFR Edqn 66 : Qdwlrqdoh Lqyhvwhulqjvedqn
44 6 Frpphu}edqn 67 4 Zdwhuvfkdsvedqn
45 7 Frrshudwlhyh Yrruvfkrwedqn 68 6 Qhgvkls Edqn
46 : Gdl0Lfkl Ndqj|r Edqn 69 8 Qrpxud Edqn
47 : Ghowd Oor|g Edqn 6: 7 Uderedqn Jurxs
48 9 Ghplu0Kdon Edqn 6; 6 Urehfr H￿hfwhqedqn
49 9 Ghxwvfkh Edqn gh Edu| 6< 6 VQV Uhddo Jurhs
4: 5 H￿hfwhqedqn Vwurhyh 73 5 Vsddu hq Yrruvfkrwedqn
4; 7 I1 ydq Odqvfkrw Edqnlhuv 74 4 Vwddo Edqn
4< : IJK Edqn QY 75 8 Wrndl Edqn Qhghuodqg
53 7 Ilqdqvedqn +Kroodqg, 76 4 Wulrgrv Edqn
54 : Iruwlv Edqn Qhghuodqg 77 8 Xqlwhg Jdudqwl Edqn Lqw1
55 : Iulhvodqg Edqn 78 5 Ydq ghu Krrs H￿hnwhqedqn
56 9 Jhqhudoh Edqn Qhghuodqg 79 7 Zhvwodqg2Xwuhfkw K|s1 edqn
Q @ Qxpehu/ I @ Iuhtxhqf|
Wdeoh 6= Edqnv Lqfoxghg
Ilqdoo|/ zh lghqwli| wkuhh lqsxw sulfhv1 Wkh sulfh ri ￿qdqfldo fdslwdo/ h{0
suhvvhg lq dqqxdo shufhqwdjhv lv frqvwuxfwhg dv= ^Lqwhuhvw H{shqvh2^Fxvwrphu
) Vkruw Whup Ixqglqj . Rwkhu Ixqglqj‘‘-4331 Qh{w/ zh frpsxwh wkh sulfh
ri oderu1 Xqiruwxqdwho|/ lqirupdwlrq derxw wkh qxpehu ri shrsoh hpsor|hg
e| edqnv lv iudjphqwdu|1 Wkhuhiruh/ zh dssur{lpdwh wkh qxpehu ri hp0
sor|hhv dv iroorzv1 Zh dvvxph d frqvwdqw uhodwlrqvkls ehwzhhq qxpehu ri
hpsor|hhv dqg ￿{hg dvvhwv1 Iru doo edqnv lq wkh Qhwkhuodqgv iru zklfk zh
kdyh lqirupdwlrq derxw wkh qxpehu ri hpsor|hhv/ zh uhjuhvv wkh orjdulwkp
ri wkh qxpehu ri hpsor|hhv rq wkh orjdulwkp ri ￿{hg dvvhwv561 Wklv uhvxow lv
xvhg wr hvwlpdwh wkh qxpehu ri hpsor|hhv iru doo edqnv1 Rxu sur{| iru wkh
sulfh ri oderu lv wkhq frpsrvhg dv iroorzv= Shuvrqqho H{shqvhv2Hvwlpdwhg
qxpehu ri Hpsor|hhv1





ri 31;;81 Vwdqgdug huuruv duh lq sduhqwkhvhv1
46Q Plqlpxp Pd{lpxp Phdq VG Vnhz Nxuw
SEW 543 43; 6837433 4938<4 87376; 7157 4;135
WF 543 7;;< 6698<933 48;9;55 844347: 7135 49136
\4 543 54776 554734:33 44:;4656 68<3:744 61<8 48163
\5 543 853 474;:9933 8433:;; 4<6;;<76 71<6 581:4
\6 543 6633 97:33<;9 6799357 44;8387; 717: 4<144
]4 543 :;<6 5<3::633 43<<3;3 6:39747 719; 57158
Z4 543 3 441<: 8178 5138 316< 414:
Z5 543 3135 66:684 8497 673;8 <138 ;817<
Z6 543 4; 4875 4;5 578 6153 45149
VNHZ @ Vnhzqhvv/ NXUW @ Nxuwrvlv/ VG @ Vwdqgdug Ghyldwlrq
SEW Sur￿w Ehiruh Wd{ ]4 Htxlw|
WF Wrwdo Frvw Z4 Sulfh ri Ilqdqfldo Fdslwdo
\4 Ordqv Z5 Sulfh ri Oderu
\5 Lqyhvwphqwv Z6 Sulfh ri Sk|vlfdo Fdslwdo
\6 Ghsrvlwv zlwk Edqnv
Wdeoh 7= Vxppdu| Vwdwlvwlfv
Wkh sulfh ri sk|vlfdo fdslwdo +Z6, lv= ^Rwkhu Rshudwlqj H{shqvh2Il{hg
Dvvhwv‘-4331 Ehiruh hvwlpdwlrq SEW/ WF/ Z4 dqg Z5 duh glylghg e| Z6/
wkh sulfh ri sk|vlfdo fdslwdo wr lpsrvh olqhdu krprjhqhlw| lq lqsxw sulfhv/
dv h{sodlqhg lq vhfwlrq 61
8 Hvwlpdwlrq Uhvxowv
Zh qrz wxuq wr wkh hpslulfdo dqdo|vlv1 Lq vhfwlrq 814 zh ￿uvw hvwlpdwh wkh
gl￿huhqw prgho yhuvlrqv dqg frpsduh wkh uhvxowv1 Zh fkrrvh rqh prgho dv
wkh suhihuuhg prgho dqg lqwhusuhw lw1 Zh lqyhvwljdwh zkhwkhu wkh frqvrol0
gdwlrq dqg olehudol}dwlrq zdyh lq wkh hduo| 4<<3v ohdgv wr wuhqgolnh fkdqjhv
lq erwk wkh h!flhqw iurqwlhu dqg hvwlpdwhg phdq frvw dqg sur￿w h!flhqf|
uhodwlyh wr wkh iurqwlhu1 Lq vhfwlrq 815/ zh xvh wkh suhihuuhg prghov wr frp0
sxwh lqglylgxdo h!flhqf| vfruhv1 Zh xvh wkh h!flhqf| vfruhv iru lqglylglxdo
IL*v wr dqdo|}h gl￿huhqfhv lq h!flhqf| ehwzhhq odujh dqg vpdoo edqnv dqg
ehwzhhq jhqhudo dqg vshfldol}hg edqnv1
814 Hvwlpdwhg Frvw dqg Surw Iurqwlhuv
Wkh ghwdlohg hvwlpdwlrq uhvxowv iru yhuvlrqv d/ e dqg f ri wkh frvw dqg sur￿w
prghov uhvshfwlyho| duh suhvhqwhg lq wdeoh 8 dqg wdeoh 9571 Lq wdeoh 8 dqg
57Zh vwduw e| hvwlpdwlqj prgho d1 Wkh uhvxowlqj pd{lpxp olnholkrrg hvwlpdwruv duh
xvhg dv vwduwlqj ydoxhv iru wkh julg vhdufk lq wkh hvwlpdwlrq ri prgho e1 Iru wkh dgglwlrqdo
47wdeoh 9 zh dovr suhvhqw 40vlghg Orj Olnholkrrg Udwlr whvwv ri wkh vwdqgdug
uhvsrqvh ixqfwlrq ^ROV‘ yhuvxv wkh ixoo iurqwlhu prgho581 Wkh OOU whvw uhvxowv
vkrz wkdw zh fdq uhmhfw wkh uhvwulfwlrqv lpsrvhg e| ROV1 Frqvhtxhqwo|/ zh
xvh wkh vshfl￿fdwlrq lqfoxglqj d vwrfkdvwlf lqh!flhqf| whup iru doo prghov1
PRGHO 4d 4e 4f
Ew EwEw
Frqvwdqw 6194 61;3 717< 8196 8143 9177
OQ\4 3186 4158 316< 4147 3143 315;
OQ\5 31:5 7135 4134 :177 31:3 717<
OQ\6 315; 4188 03138 03163 3198 6183
OQ]4 0418: 051:: 0417: 0614; 041:6 06173
OQZ46 41:3 441:9 5134 4:1:6 513; 47147
OQZ56 03166 0719; 0316: 0817< 03164 07183
W 3145 61;9 316: 7197







￿2 3193 814: 3187 43134 315: ;1<<
￿ 4133 :96 4133 694843; 4133 ;459:
￿ 04187 081;5 0417: 0:1:4 03199 08178
OO Ixqfwlrq 7<1;: 9618< :4153
OOU 40vlghg 436173-- 45:1:5-- 4571<:--
Lwhudwlrqv 7: 83 8:
-- @ vljql￿fdqw dw 4(
Wdeoh 8= Hvwlpdwlrq Uhvxowv xqghu Frvw Plqlpl}dwlrq +Prgho 4,
Zlwk uhvshfw wr wkh hvwlpdwhg frvw ixqfwlrq lq wdeoh 8/ zh qrwh wkdw ￿/
wkh vkduh ri lqh!flhqf| lq wkh ryhudoo uhvlgxdo yduldqfh/ lv lqvljql￿fdqwo|
gl￿huhqw iurp 4/ zklfk lqglfdwhv d ghwhuplqlvwlf iurqwlhu1 Dovr/ iru rxu frvw
prgho ￿ lv vljql￿fdqwo| qhjdwlyh zlwk d ydoxh ri ￿3=99 lq prgho 4f1 Wklv
yduldeohv ri prgho e zh xvh vwduwlqj ydoxhv 31 Iru j
2c￿ dqg > zh xvh wkh julg ydoxhv ri
prgho d1 Wkh vdph surfhgxuh lv xvhg zkhq zh hvwlpdwh prgho f +zlwk wkh ydoxhv iurp
prgho e,1 Wklv surfhgxuh hqvxuhv wkdw zh kdyh d vprrwk julg vhdufk dqg uxq ohvv ulvn ri
wkh julg vwrsslqj dw d orfdo pd{lpxp1 Wkh pd{lpxp qxpehu ri lqwhudwlrqv iru wkh julg
kdv ehhq vhw dw 43/3331 Wr vdyh vsdfh/ wkh frh!flhqw hvwlpdwhv iru wkh lqwhudfwlrq whupv
+h{fhsw wkrvh lqfoxglqj wkh wlph wuhqg, kdyh ehhq ohiw rxw1 Wkh| duh dydlodeoh iurp wkh
dxwkruv xsrq uhtxhvw1
58Vhh Nrggh dqg Sdop +4<;9,1 Wkh qxoo k|srwkhvlv lq wklv whvw lv ￿ ’fyhuvxv wkh
dowhuqdwlyh wkdw ￿:f 1
48phdqv wkdw wkh wrs ri wkh kdoi qrupdo glvwulexwlrq ri rxu lqh!flhqf| whup
  olhv forvh wr 4/ dv lv hylghqw iurp ￿jxuh 41 Khqfh prvw ri rxu ILv duh
uhodwlyho| frvw h!flhqw dqg dyhudjh frvw h!flhqf| lv kljk1
PRGHO 5d 5e 5f
Ew Ew Ew
Frqvwdqw 8175 71<9 8175 71<9 9158 81;:
OQ\4 05137 051:: 05137 051:: 031:4 04133
OQ\5 03149 0315: 03149 0315: 3173 319:
OQ\6 04196 05168 04196 05168 03166 03177
OQ]4 61<6 61:; 61<6 61:; 3147 3148
OQZ46 31;6 516; 31;6 516; 414: 5163
OQZ56 3157 4147 3157 4147 03147 0317:
W 3134 313; 3183 4184







￿2 8148 714; 71<8 7138 7165 61<9
￿ 4133 665 4133 578 31<< 54<
￿ 07186 06196 07177 061:< 07147 0613;
OO Ixqfwlrq 04<:157 04<717< 04<31<3
OOU 40vlghg 9814:-- 9615;-- 89158--
Lwhudwlrqv 75 77 79
-- @ vljql￿fdqw dw 4(
Wdeoh 9= Hvwlpdwlrq Uhvxowv xqghu Sur￿w Pd{lpl}dwlrq +Prgho 5,
Wkh sur￿w h!flhqf| uhvxowv lq wdeoh 9 vkrz wkdw djdlq ￿ lv lqvljql￿fdqwo|
gl￿huhqw iurp 4 vr wkdw wkh h!flhqw iurqwlhu lv ghwhuplqlvwlf1 Wkh hvwlpdwhg
ydoxh ri ￿ lv vljql￿fdqwo| qhjdwlyh exw zlwk d uhsruwhg ydoxh ri dssur{0
lpdwho| ￿7=8= Wklv lv d pxfk odujhu ydoxh wkdq zdv wkh fdvh iru wkh frvw
h!flhqf| hvwlpdwh1 Wkh lpsdfw ri d gl￿huhqw ydoxh ri ￿ fdq eh hdvlo| vhhq
iurp d frpsdulvrq ri ￿jxuhv 4 dqg 51 Wkhvh ￿jxuhv glvsod| wkh glvwulexwlrq
ri frvw dqg sur￿w h!flhqf| vfruhv uhvshfwlyho|1 Lq wkh fdvh ri frvw h!flhqf|/
wkh uhodwlyho| vpdoo ydoxh ri ￿ lqglfdwhv wkdw wkh shdn ri wkh ghqvlw| ixqf0
wlrq ri lqh!flhqf| whupv + , lv forvh wr }hur1 Dv d uhvxow/ prvw lqglylgxdo
h!flhqf| vfruhv duh forvh wr wkh ixoo h!flhqf| ydoxh ri 41 Lq ￿jxuh 4/ wklv
lv uh hfwhg e| wkh yhu|  dw sdwk ri wkh h!flhqf| vfruhv rq wkh ohiw vlgh1
Wkh odujh qhjdwlyh ￿ iru sur￿w h!flhqf| rq wkh rwkhu kdqg lpsolhv wkdw
wkh shdn ri wkh ghqvlw| ixqfwlrq ri lqh!flhqf| whupv lv idu dzd| iurp }hur1
49Frqvhtxhqwo|/ prvw lqglylgxdo ILv duh lq wkh wdlo ri wkh ghqvlw|/ ohdglqj wr











Iljxuh 4= Glvwulexwlrq Frvw H!flhqf| ^FH‘ Vfruhv +Prgho 4f,
Wdeoh : uhsruwv olnholkrrg udwlr whvwv iru doo prghov1 Rq wkh frvw vlgh/ doo
uhvwulfwlrqv duh uhmhfwhg1 Wkhuhiruh/ prgho 4f ehfrphv wkh suhihuuhg prgho1
Iru sur￿w h!flhqf| rq wkh rwkhu kdqg/ qr uhvwulfwlrqv fdq eh uhmhfwhg1 Dv d
uhvxow/ zh zloo xvh wkh prvw vlpsoh prgho +5d, iurp qrz rq1
Lqwhusuhwdwlrq ri wkh uhjuhvvlrq frh!flhqwv uhtxluhv pxfk fdxwlrq/ gxh wr
wkh suhvhqfh ri d odujh qxpehu ri qrqolqhdu lqwhudfwlrq whupv1 Wkh pdujlqdo
h￿hfw ri dq lqfuhdvh lq wkh ordq yduldeoh +oq +\4,, rq wkh uhvshfwlyh ghshqghqw
yduldeohv wrwdo frvwv +WF, ru ehiruh wd{ sur￿wv +EWS, iru lqvwdqfh/ lv qrw
phdvxuhg e| wkh pdjqlwxgh ri wkh frh!flhqw rq oq+\4, dorqh/ exw e| wkh
frpelqdwlrq ri doo frh!flhqwv rq h{sodqdwru| yduldeohv wkdw lqfoxgh oq+\4,1
Dovr qrwh wkdw frh!flhqwv duh qrw hodvwlflwlhv dv wkh ohiw kdqg yduldeohv duh lq
devroxwh qxpehuv qrw orjdulwkpv1 Zlwk wkhvh fdyhdwv lq plqg/ wkh iroorzlqj
krogv iru wkh gluhfw h￿hfwv/ h{foxglqj lqwhudfwlrq whupv1
Iru frvw prgho 4f/ doo frh!flhqwv rq wkh rxwsxw yduldeohv fduu| d srvlwlyh
vljq/ dowkrxjk lw lv lqvljql￿fdqw iru oq+\4,/ wkh ordqv yduldeoh1 Kljk htxlw|
kroglqjv duh vljql￿fdqwo| qhjdwlyho| fruuhodwhg zlwk wrwdo frvwv1 Wkh gluhfw
h￿hfw ri lqsxw sulfhv lv glyhuvh> lw lv kljk dqg vljql￿fdqwo| srvlwlyh +513;, iru
wkh sulfh ri ￿qdqfldo fdslwdo +Z4,/ orz dqg vljql￿fdqwo| qhjdwlyh +03164, iru
wkh sulfh ri oderu +Z5,/ dqg srvlwlyh +0513;.3164.4 @ 31::, iru wkh sulfh ri
sk|vlfdo fdslwdo +Z6,1 Wkh qhjdwlyh frh!flhqw rq Z5 vxjjhvwv wkdw wrwdo
frvwv ghfuhdvh zlwk kljkhu zdjhv1
Wkh srvlwlyh frh!flhqw rq wkh olqhdu wuhqg whup W vxjjhvwv d vkliwlqj
frvw fxuyh zlwk kljkhu frvwv +rq wkh iurqwlhu, wkurxjk wlph1 Wkh qhjdwlyh









LOW        HIGH
Iljxuh 5= Glvwulexwlrq Sur￿w H!flhqf| ^SH‘ Vfruhv +Prgho 5d,
Iurp wkh srlqw hvwlpdwhv rq wkh olqhdu dqg txdgudwlf wuhqg whup zh ghulyh d
ghwhulrudwlrq ri wkh frvw iurqwlhu ehwzhhq 4<<5 dqg 4<<91 Iurp 4<<9 rqzdugv
wkh frvw iurqwlhu uhpdlqv lq wkh vdph srvlwlrq1 Wklv hylghqfh lv frqvlvwhqw
zlwk wkh olwhudwxuh zklfk whqgv wr ￿qg dssur{lpdwho| d irxu |hdu dgmxvwphqw
shulrg diwhu d pdmru frqvrolgdwlrq591 Qrwh wkdw iru sur￿w h!flhqf| prgho
5d zdv wkh suhihuuhg rqh1 Lw lpsolhv wkdw qr vljql￿fdqw wuhqg h￿hfwv ri
frqvrolgdwlrq dqg ghuhjxodwlrq duh irxqg iru wkh h!flhqw sur￿w iurqwlhu5:1
Prgho 4 Uhvwulfwlrqv Whvw Vwdwlvwlf Prgho 5 Uhvwulfwlrqv Whvw Vwdwlvwlf
OUWd/f ; 7519;-- OUWd/f ; 4519:
OUWe/f 9 48156- OUWe/f 9 :14:
OUWd/e 5 5:177-- OUWd/e 5 8184
- -@v l j q l ￿ f d q wd w4 ( /-@v l j q l ￿ f d q wd w8 (
Wdeoh := Olnholkrrg Udwlr Whvw +OUW,
Iru wkh sur￿w prgho 5d/ wkh frh!flhqwv rq erwk wrwdo ordqv +\4, dqg
ghsrvlwv zlwk edqnv +\6, duh qhjdwlyh dqg vljql￿fdqw1 Wkh frh!flhqw rq \5
rq wkh rwkhu kdqg lv qrw vljql￿fdqwo| gl￿huhqw iurp }hur1 Ryhudoo/ lqfuhdvlqj
wkh vl}h ri surgxfwlrq ohdgv wr orzhu ru dw ehvw htxdo sur￿wv/ lpso|lqj glv0
hfrqrplhv ri vfdoh +djdlq h{foxglqj wkh lqwhudfwlrq h￿hfwv,1 Wkh frh!flhqw
rq htxlw| lv srvlwlyh dqg vljql￿fdqw1 Uhphpehu wkdw wkh h￿hfw ri htxlw| lq
wkh frvw hvwlpdwlrq zdv vljql￿fdqwo| qhjdwlyh1 Wkh frh!flhqw rq wkh sulfh
59Vhh irrwqrwh 531
5:Dv qrwhg ehiruh/ zh rqo| hvwlpdwh d qhw wuhqg h￿hfw1 Lw lv srvvleoh wkdw wkh frqvro0
lgdwlrq dqg ghuhjxodwlrq fdxvhg d ghwhulrudwlrq ri wkh h!flhqw sur￿w iurqwlhu zklfk zdv
r￿vhw e| jdlqv wkurxjk sxuh whfkqrorjlfdo surjuhvv1
4;ri ￿qdqfldo fdslwdo +Z4, lv vljql￿fdqwo| srvlwlyh +31;6,1 Wkh frh!flhqwv rq
wkh sulfhv ri shuvrqqho +Z5, dqg sk|vlfdo fdslwdo +Z6, duh vpdoo/ yl}1 3157
dqg 0313: +031;603157.4, dqg lqvljql￿fdqw1
Qh{w/ zh wxuq wr wkh phdq h!flhqf| vfruhv wkdw uhvxow iurp prgho 4f
dqg prgho 5d1 Uhphpehu wkdw sur￿w h!flhqf| vfruhv duh lq d udqjh iurp 3
wr 4/ zkhuh 4 lqglfdwhv d edqn lv h!flhqw dqg rshudwhv rq wkh iurqwlhu1 Iru
frvw h!flhqf|/ vfruhv olh udqjh iurp 4 wr 4/ zkhuh dq h!flhqw edqn djdlq
kdv d vfruh ri 41 Lq wdeoh ;/ zh uhsruw d ihz vxppdu| vwdwlvwlfv rq frvw dqg
sur￿w h!flhqf| vfruhv1
Q Plq1 Pd{1 Phdq VG Vnhzqhvv
FH 543 41336 8198; 4168 3193 61<5
SH 543 31345 31<8; 3189 3159 03177
Wdeoh ;= Vxppdu| Vwdwlvwlfv FH dqg SH
Wdeoh ; vkrzv wkdw lqglylgxdo frvw h!flhqflhv ydu| iurp d kljk ri 41336 wr
d orz ri 8198;1 Pruhryhu/ wkh phdq frvw h!flhqf| ri 4168 vxjjhvwv wkdw prvw
ILv kdyh dq h!flhqf| vfruh forvh wr 41 Wklv lv frqvlvwhqw zlwk wkh judsklfdo
hylghqfh lq ￿jxuh 51 Wkh glvwulexwlrq ri lqglylgxdo sur￿w h!flhqf| vfruhv lv
pruh xqlirup1 Wklv iroorzv iurp wkh idfw wkdw phdq sur￿w h!flhqf| lv doprvw
kdoizd| wkh orzhvw h!flhqf| vfruh ri 31345 dqg wkh kljkhvw h!flhqf| vfruh
ri 31<8;1 Lq dgglwlrq/ ￿jxuh 6 surylghv judsklfdo hylghqfh rq wkh uhodwlrq
ehwzhhq frvw dqg sur￿w h!flhqf| vfruhv iru lqglylgxdo ILv1 Wkh vfdwwhu
sorw vxjjhvwv d zhdn fruuhodwlrq ehwzhhq erwk vfruhv1 Wklv lv frq￿uphg e|
wkh elodwhudo fruuhodwlrq frh!flhqw ehwzhhq wkhvh wzr vfruhv/ zklfk htxdov
￿3=4541 Lw surylghv hylghqfh lq vxssruw ri rxu fodlp wkdw erwk frvw dqg
sur￿w h!flhqf| qhhg wr eh lqyhvwljdwhg1
Iljxuh 7 uhsruwv wkh wlph sdwk ri phdq frvw h!flhqf| iru wkh |hduv 4<<50
4<<;/ erwk xqzhljkwhg dqg zhljkwhg e| wrwdo dvvhwv1 Iljxuh 8 grhv wkh vdph
iru phdq sur￿w h!flhqf|1
Iurp ￿jxuh 7/ lw dsshduv wkdw wkh gudzq olqh uhsuhvhqwlqj zhljkwhg phdq
frvw h!flhqf| olhv ehorz wkh grwwhg olqh iru xqzhljkwhg phdq frvw h!flhqf|
lq hyhu| |hdu1 Wklv lv hvshfldoo| wkh fdvh lq 4<<5 dqg diwhu 4<<81 Lq dggl0
wlrq/ wkh ￿jxuh vkrzv wkdw zhljkwhg phdq frvw h!flhqf| lv uhodwlyho| yduldeoh
ryhu wlph1 Lq wkh |hduv 4<<5 dqg 4<<904<<: zhljkwhg phdq frvw h!flhqf|
lv vxevwdqwldoo| kljkhu wkdq lq wkh shulrg 4<<604<<81 Wkh hylghqfh fdvxdoo|
vxjjhvwv wkdw rq dyhudjh odujhu ￿upv duh pruh frvw h!flhqw wkdq vpdoohu
￿upv1 Rqo| lq wkh shulrg 4<<604<<8 wkh odujhu ￿upv vhhp wr orvh wkhlu frp0
shwlwlyh hgjh rq wkh frvw h!flhqf| vlgh1 Zh whqwdwlyho| k|srwkhvl}h wkdw
wklv whpsrudu| h￿hfw frxog eh gxh wr wkh qhfhvvdu| dgmxvwphqw ri hvshfldoo|
odujh ILv wr erwk wkh phujhu zdyh lq wkh hduo| qlqhwlhv dqg wkh Hxurshdq
olehudol}dwlrq surfhvv1 Wkh frpelqdwlrq ri d ghwhulrudwlqj iurqwlhu dqg d











Iljxuh 6= Vfdwwhu Sorw Frvw H!flhqf| ^FH‘ dqg Sur￿w H!flhqf| ^SH‘
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Iljxuh 7= Frvw H!flhqf| ^FH‘ Wuhqg
Lq ￿jxuh 8 xqzhljkwhg phdq sur￿w h!flhqf| lv vwdeoh dw d ohyho durxqg
3191 Dv zlwk frvw h!flhqf|/ wkh gudzq olqh uhsuhvhqwlqj zhljkwhg sur￿w
h!flhqf| lv forvhu wr wkh ixoo h!flhqf| ohyho 0 qrz kljkhu 0 wkdq wkh grwwhg
olqh zklfk lqglfdwhv xqzhljkwhg sur￿w h!flhqf|1 Djdlq/ odujhu ￿upv dsshdu
pruh sur￿w h!flhqw1 Krzhyhu/ wkh gl￿huhqfh ehfrphv qhjoljleoh lq 4<<9 dqg
4<<:1 Wr zkdw h{whqw wkh zlghqlqj ri wkh jds lq 4<<; lv shupdqhqw fdqqrw
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Iljxuh 8= Sur￿w H!flhqf| ^SH‘ Wuhqg
olehudol}dwlrq surfhvv dqg wkh frqvhtxhqw h{shfwhg lqfuhdvh lq frpshwlwlrq
kdugo| d￿hfwhg phdq sur￿w h!flhqf| lq wkh ￿uvw kdoi ri wkh qlqhwlhv1
Wkh revhuyhg ghfuhdvh lq sur￿w h!flhqf| iru hvshfldoo| wkh odujhu ILv lq
rxu vdpsoh lq 4<<904<<: pd| eh d odjjhg uhvsrqvh wr wkh fkdqjh lq Hxurshdq
pdunhw frqglwlrqv1 Fhuwdlqo|/ odujhu jhqhudo edqnv rshudwlqj lqwhuqdwlrqdoo|
pljkw eh h{shfwhg wr eh d￿hfwhg pruh wkdq vpdoohu jhqhudo edqnv/ rshudwlqj
rqo| zlwklq wkh Qhwkhuodqgv1 Rq wkh rwkhu kdqg/ vpdoo grphvwlf vshfldol}hg
ILv pljkw ihho wkh suhvvxuh ri lqfuhdvhg frpshwlwlrq iurp deurdg wrr/ gxh wr
wkh idfw wkdw pdunhw hqwu| lv suredeo| hdvlhu lq vshfldol}hg pdunhw vhjphqwv
wkdq lq wkh uhwdlo pdunhw wkdw vpdoo jhqhudo edqnv rshudwh lq qrupdoo|1
Lq vxppdu|/ zh frqfoxgh wkdw ￿up wr ￿up sur￿w h!flhqf| ydulhv pruh
wkdq frvw h!flhqf|1 Vhfrqgo|/ lq erwk prghov dyhudjh shuirupdqfh uhpdlqv
vwdeoh ryhu wlph/ vxjjhvwlqj olwwoh ryhudoo lpsdfw ri frqvrolgdwlrq dqg ghuhjx0
odwlrq rq lqgxvwu| h!flhqf|1 Wklugo|/ zkhuhdv pdq| edqnv kdyh d uhodwlyho|
kljk frvw h!flhqf|/ sur￿w h!flhqf| iru pdq| edqnv lv uhodwlyho| orz1 Wklv lv
lq olqh zlwk Ehujhu/ Kdqfrfn/ dqg Kxpskuh| +4<<6, dqg Dnkdyhlq/ Ehujhu/
dqg Kxpskuh| +4<<:,/ zkr vkrz wkdw wkh lqh!flhqflhv dulvlqj iurp wkh rxw0
sxw vlgh dsshdu wr eh ri odujhu pdjqlwxgh wkdq wkrvh dsshdulqj rq wkh lqsxw
vlgh1 Ilqdoo|/ zkhq frpsdulqj doo revhuydwlrqv/ wkhuh lv qr fohdu fruuhodwlrq
ehwzhhq sur￿w h!flhqf| dqg frvw h!flhqf|1
Lq vhfwlrq 815 zh zloo jr lqwr wkh gl￿huhqfh lq h!flhqf| shuirupdqfh
ehwzhhq odujh jhqhudo edqnv/ vpdoo jhqhudo edqnv dqg vshfldol}hg edqnv lq
pruh ghswk1
54815 Vl}h dqg Vshfldol}dwlrq Hhfwv rq H!flhqf| Vfruhv
Lq wklv vhfwlrq/ zh dqdo|}h gl￿huhqfhv lq frvw dqg sur￿w h!flhqf| dfurvv
lqglylgxdo edqnv lq pruh ghwdlo1 Wr wklv sxusrvh/ zh ￿uvw glvwlqjxlvk ehwzhhq
odujh dqg vpdoo edqnv1 Wkh odujh edqnv lq rxu vdpsoh duh DEQ DPUR/
LQJ/ dqg Uderedqn/ doo wkuhh ri zklfk kdyh d edodqfh vkhhw vl}h h{fhhglqj
;3 eloolrq Gxwfk jxloghuv1 Qrwh wkdw wkhvh wkuhh edqnv dffrxqw iru durxqg
;8 shufhqw ri wkh Gxwfk ghsrvlw dqg ordq pdunhwv1 Ri wkh wrwdo qxpehu
ri dydlodeoh edqn0|hdu revhuydwlrqv +543,/ 4: duh iru wkh wkuhh odujh edqnv/
zkloh wkh uhpdlqlqj 4<6 fruuhvsrqg wr revhuydwlrqv iru wkh rwkhu edqnv15<
Lq wkh jurxs ri vpdoo edqnv erwk jhqhudo edqnv dqg vshfldol}hg lqvwlwxwlrqv
duh lqfoxghg1 Ehiruh zh glvfxvv wkh uhvxowv/ zh zrxog olnh wr pdnh wkh fdyhdw
wkdw wkh qxpehu ri revhuydwlrqv lq rxu whvwv lv jhqhudoo| txlwh orz1
Odujh Yv Vpdoo Edqnv
Q Phdq VG
FH Odujh 4: 4157; 3155:
Vpdoo 4<6 41689 31873
SH Odujh 4: 31:3< 314::
Vpdoo 4<6 31897 315:5
Whvw- I Vlj1 w 50wdlohg Vlj1
FH whvw 4 418<7 3153; 031;4< 31747
whvw 5 04193; 3144:
SH whvw 4 <1496 31336 51775 31348
whvw 5 617;3 31335
- @ Ohyhqh*v whvw= whvw 4 +5, @ htxdo yduldqfhv +qrw, dvvxphg
Wdeoh <= Lqghshqghqw Vdpsohv Odujh Yv Vpdoo
Lq wdeoh < zh uhsruw lqghshqghqw vdpsoh w0whvwv iru wkh qxoo k|srwkhvlv
ri htxdolw| lq phdq frvw dqg sur￿w h!flhqf| uhvshfwlyho| iru odujh yhuvxv
vpdoo edqnv1 Zh uhsruw wzr w0whvw vwdwlvwlfv1 Lq wkh ￿uvw whvw +whvw 4, zh
dvvxph htxdo vdpsoh yduldqfhv/ zkloh lq wkh vhfrqg +whvw 5, zh uhohdvh wklv
dvvxpswlrq1 Lq dgglwlrq/ zh uhsruw dq I0whvw +I-, rq wkh qxoo k|srwkhvlv
wkdw wkh vdpsoh yduldqfhv duh lqghhg htxdo631
Wkh uhvxowv lq wdeoh < vkrz wkdw phdq frvw h!flhqf| lv pdujlqdoo| kljkhu
0 forvhu wr xqlw| 0 iru odujh edqnv wkdq iru vpdoo edqnv1 Krzhyhu/ wkh wzr
w0whvwv vkrz wkdw wklv gl￿huhqfh lv vwdwlvwlfdoo| lqvljql￿fdqw1 Vlqfh wkh I-
whvw rq htxdo yduldqfhv lv qrw uhmhfwhg dw frqyhqwlrqdo vljql￿fdqfh ohyhov/
5<Qrwh wkdw wkh 4<<5 revhuydwlrq iru LQJ Jurxs lv plvvlqj lq EdqnVfrsh1
63Khuh/ zh rsw iru Ohyhqh*v urexvwqhvv whvw vlqfh lw lv ohvv ghshqghqw rq wkh dvvxpswlrq
ri qrupdolw| wkdq prvw whvwv1
55zh suhihu whvw 41 Lq wkh fdvh ri sur￿w h!flhqf|/ wkh frqfoxvlrqv duh txlwh
gl￿huhqw1 Iluvw/ wkh gl￿huhqfh lq phdq sur￿w h!flhqf| ehwzhhq odujh dqg
vpdoo edqnv lv frqvlghudeo| pruh surqrxqfhg wkdq zdv wkh fdvh iru phdq frvw
h!flhqf|1 Vhfrqg/ wkh dvvxpswlrq rq htxdo yduldqfhv lv vwurqjo| uhmhfwhg/ vr
wkdw w0whvw 5 lv pruh dssursuldwh1 Erwk w0whvw 4 dqg 5 jlyh wkh vdph phvvdjh/
wkrxjk1 Dffruglqj wr rxu uhvxowv/ odujh edqnv duh vljql￿fdqwo| pruh sur￿w0
h!flhqw wkdq vpdoo edqnv1 Ryhudoo/ rxu uhvxowv vxjjhvw wkdw odujh edqnv
duh xqdeoh wr h{sorlw wkhlu vl}h dgydqwdjh rq wkh frvw vlgh/ zkloh wkh| gr
kdyh d ehwwhu shuirupdqfh rq wkh sur￿w vlgh1 D srvvleoh h{sodqdwlrq lv wkh
suhvhqfh ri pruh rssruwxqlwlhv ri vfdoh hfrqrplhv rq wkh rxwsxw vlgh wkdq rq
wkh lqsxw vlgh1 Dowhuqdwlyho|/ wkh grplqdqfh ri wkh elj wkuhh rq wkh Gxwfk
pdunhw pd| doorz wkhp wr uhds jdlqv iurp sulfh ohdghuvkls dqg d odfn ri
h￿hfwlyh frpshwlwlrq1
Odujh Jhqhudo Edqnv Yv Vpdoo Jhqhudo Edqnv
Q Phdq VG
FH Odujh 4: 415:: 3178;
Vpdoo 479 416;3 31999
SH Odujh 4: 31:3< 314::
Vpdoo 479 31837 315:5
Whvw- I Vlj1 w 50wdlohg Vlj1
FH whvw 4 4167; 3157: 03194; 3186:
whvw 5 031;5; 31748
SH whvw 4 ;17:5 31337 61369 31336
whvw 5 71568 31333
- @ Ohyhqh*v whvw= whvw 4 +5, @ htxdo yduldqfhv +qrw, dvvxphg
Wdeoh 43= Lqghshqghqw Vdpsohv Whvw Odujh dqg Vpdoo Jhqhudo Edqnv
Srwhqwldoo|/ wkh mrlqw suhvhqfh ri jhqhudo dqg vshfldol}hg edqnv lq wkh
jurxs ri vpdoo edqnv pd| kdyh dq lpsdfw rq rxu frqfoxvlrqv iurp wdeoh
<1 Wkhuhiruh/ zh qrz uhshdw wkh dqdo|vlv iru jhqhudo edqnv rqo|/ h{foxglqj
vshfldol}hg lqvwlwxwlrqv1 Lq wdeoh 43 zh whvw iru wkh htxdolw| ri phdq frvw dqg
sur￿w h!flhqf| uhvshfwlyho| ehwzhhq odujh jhqhudo edqnv dqg vpdoo jhqhudo
edqnv1 Gxh wr wkh h{foxvlrq ri vshfldol}hg edqnv wkh qxpehu ri edqn0|hdu
revhuydwlrqv lq wkh jurxs ri vpdoo edqnv idoov iurp 4<6 wr 4791
Wkh whvw uhvxowv duh txdolwdwlyho| vlplodu wr wkrvh lq wdeoh <1 Zh frq￿up
wkh devhqfh ri d vljql￿fdqw gl￿huhqfh lq phdq frvw h!flhqf| ehwzhhq odujh
dqg vpdoo jhqhudo edqnv/ dqg wkh suhvhqfh ri d vljql￿fdqw gl￿huhqfh lq phdq
sur￿w h!flhqf|1 Odujh jhqhudo edqnv shuirup ehwwhu wkdq vpdoo rqhv lq
whupv ri sur￿w h!flhqf|1
56Vshfldol}hg Vpdoo Edqnv Yv Jhqhudo Vpdoo Edqnv
Q Phdq VG
FH Vshfldol}hg 7: 415<: 3173:
Jhqhudo 479 416;3 31999
SH Vshfldol}hg 7: 319:5 31565
Jhqhudo 479 31837 315:5
Whvw- I Vlj1 w gi 50wdlohg Vlj1
FH whvw 4 51<<3 313;8 031;38 4<4 31755
whvw 5 041355 45;1;4 3163<
SH whvw 4 71447 31377 61;59 4<4 31333
whvw 5 7147: ;<1353 31333
- @ Ohyhqh*v whvw= whvw 4 +5, @ htxdo yduldqfhv +qrw, dvvxphg
Wdeoh 44= Lqghshqghqw Vdpsohv Whvwv Vpdoo Jhqhudo dqg Vshfldol}hg Edqnv
Lq wdeoh 44/ zh vxevhtxhqwo| sduwlwlrq wkh wrwdo jurxs ri vpdoo edqnv lqwr
jhqhudo dqg vshfldol}hg lqvwlwxwlrqv1 Djdlq/ zh whvw iru htxdo phdq frvw dqg
sur￿w h!flhqf|1 Dv ehiruh/ qr vljql￿fdqw gl￿huhqfhv lq phdq frvw h!flhqf|
duh irxqg1 Qrwh wkdw wkh I- whvw rq htxdo yduldqfhv khuh lv uhmhfwhg dw wkh 43
shufhqw ohyho1 Wklv uhvxow pdnhv d fkrlfh ehwzhhq wkh wzr w0whvwv vrphzkdw
gl!fxow1 Krzhyhu/ vlqfh wkh w0whvwv jlyh wkh vdph rxwfrph/ lw kdv qr lpsdfw
rq rxu frqfoxvlrq1 Wxuqlqj wr wkh uhvxowv iru phdq sur￿w h!flhqf|/ rqh
fohduo| vhhv lw wr eh vljql￿fdqwo| kljkhu iru vshfldol}hg lqvwlwxwlrqv wkdq iru
vpdoo jhqhudo edqnv1 Zh uhmhfw wkh dvvxpswlrq ri htxdo yduldqfhv dw wkh 8
shufhqw ohyho1 Wkh wzr w0whvwv xqdpeljxrxvo| srlqw wr wkh vdph frqfoxvlrq1
Ilqdoo|/ wdeoh 45 frpsduhv phdq frvw dqg sur￿w h!flhqf| iru odujh jhq0
hudo edqnv rq wkh rqh kdqg dqg vpdoo vshfldol}hg lqvwlwxwlrqv rq wkh rwkhu1
Hyhq pruh vr wkdq lq wkh suhylrxv wdeohv/ wkh qxpehu ri revhuydwlrqv lv
vpdoo1 Jlyhq wklv fdyhdw/ wkh wdeoh vxjjhvwv wkdw qhlwkhu phdq frvw h!0
flhqf| qru phdq sur￿w h!flhqf| gl￿hu vljql￿fdqwo| ehwzhhq odujh jhqhudo
edqnv dqg vpdoo vshfldol}hg lqvwlwxwlrqv1
57Odujh Jhqhudo Edqnv Yv Vpdoo Vshfldol}hg Edqnv
Q Phdq VG
FH Odujh Jhq 4: 415:: 3178;
Vpdoo Vshf 7: 415<: 3173:
SH Odujh Jhq 4: 31:3< 314::
Vpdoo Vshf 7: 319:5 31565
Whvw- I Vlj1 w 50wdlohg Vlj1
FH whvw 4 31349 31;<< 03149: 31;9;
whvw 5 03148; 31;:9
SH whvw 4 51547 31475 318<4 3188:
whvw 5 319:3 3183:
- @ Ohyhqh*v whvw= whvw 4 +5, @ htxdo yduldqfhv +qrw, dvvxphg
Wdeoh 45= Lqghshqghqw Vdpsohv Whvwv Odujh Jhqhudo dqg Vpdoo Vshfldol}hg
Edqnv
Ryhudoo/ wzr frqfoxvlrqv hphujh1 Iluvw/ gl￿huhqfhv lq phdq frvw h!flhqf|
ehwzhhq gl￿huhqw jurxsv ri ILv lq wkh Qhwkhuodqgv duh vpdoo1 Qhlwkhu vshfldo0
l}dwlrq qru vl}h r￿hu d v|vwhpdwlf frpsdudwlyh dgydqwdjh rq wkh frvw vlgh1
Vhfrqg/ vljql￿fdqw gl￿huhqfhv gr h{lvw lq whupv ri phdq sur￿w h!flhqf|1
Erwk vl}h 0 gxh wr pdunhw srzhu ru vfdoh hfrqrplhv 0 dqg vshfldol}dwlrq lq
d qlfkh pdunhw ohdg wr kljkhu wkdq dyhudjh sur￿w h!flhqf|1 Vpdoo jhqhudo
edqnv duh wkh orvhuv rq dyhudjh1 Dv d fruroodu|/ zh frqfoxgh wkdw wkh h{0
foxvlyh irfxv rq frvw h!flhqf| dqg wkh qhjohfw ri sur￿w h!flhqf| wkdw lv
txlwh frpprq lq wkh olwhudwxuh lv lqdssursuldwh dqg pd| ohdg wr lqfruuhfw
lqihuhqfhv1
9F r q f o x v l r q
Lq wklv sdshu/ zh lqyhvwljdwh frvw dqg sur￿w h!flhqf| lq wkh Gxwfk edqnlqj
lqgxvwu| ehwzhhq 4<<5 dqg 4<<;1 Sulru wr wklv shulrg erwk d frqvrolgdwlrq
zdyh dqg d pdmru ghuhjxodwlrq wrrn sodfh1 Wkh shulrg lwvhoi lv fkdudfwhul}hg
e| wkh devhqfh ri pdmru lqvwlwxwlrqdo fkdqjhv1 Iru rxu dqdo|vlv zh xvh d
vwrfkdvwlf iurqwlhu frvw dqg sur￿w prgho uhvshfwlyho|1 Zh hvwlpdwh d wudqvorj
ixqfwlrqdo irup/ dovr lqfoxglqj olqhdu dqg txdgudwlf wuhqg whupv1 Lqh!flhqf|
lv prghoohg dv d wuxqfdwhg qrupdo glvwulexwlrq1 Rxu uhvxowv vkrz wkdw erwk
wkh frvw dqg sur￿w iurqwlhuv duh ghwhuplqlvwlf1 Lq vxppdu|/ zh frqfoxgh
wkdw ￿up wr ￿up sur￿w h!flhqf| ydulhv pruh wkdq frvw h!flhqf|1 Vhfrqgo|/
zkhuhdv pdq| edqnv kdyh d uhodwlyho| kljk frvw h!flhqf|/ sur￿w h!flhqf|
iru pdq| edqnv lv uhodwlyho| orz1 Wklv lv lq olqh zlwk Ehujhu/ Kdqfrfn/ dqg
Kxpskuh| +4<<6, dqg Dnkdyhlq/ Ehujhu/ dqg Kxpskuh| +4<<:,/ zkr vkrz
58wkdw wkh lqh!flhqflhv dulvlqj iurp wkh rxwsxw vlgh dsshdu wr eh ri odujhu
pdjqlwxgh wkdq wkrvh dsshdulqj rq wkh lqsxw vlgh1 Wklugo|/ zkhq frpsdulqj
doo revhuydwlrqv/ wkhuh lv qr fohdu fruuhodwlrq ehwzhhq sur￿w h!flhqf| dqg
frvw h!flhqf|1
Zh irfxv rq wkuhh lvvxhv1 Iluvw/ zh dqdo|}h zkhwkhu zh fdq revhuyh
vkliwv lq wkh h!flhqw frvw dqg sur￿w iurqwlhuv1 Zh ￿qg wkdw wkh frvw iurqwlhu
lqlwlwdoo| ghwhulrudwhv/ iroorzhg e| d irxu0|hdu vwdelol}dwlrq shulrg ri irxu
|hduv1 Wkh sur￿w iurqwlhu uhpdlqhg vwdeoh ryhu wkh ixoo vdpsoh shulrg1
Vhfrqg/ zh dqdo|}h zkhwkhu dyhudjh frvw dqg sur￿w h!flhqf| lq wkh sh0
ulrg 4<<504<<; glvsod|v d vljql￿fdqw wlph wuhqg1 Vxfk d wuhqg pljkw eh
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